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reduce secondary emissions and prevent surface charging 
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Abstract (Basic) : WO 9418694 A 

The flat panel display includes a faceplate and a backplate 
connected to form a sealed enclosure. The flat panel emits light. A 
spacer within the enclosure supports the backplate and the faceplate 
against inward forces. The spacer surfaces, within the enclosure, are 
treated to prevent or minimize charge buildup on the spacer surfaces. 

The display has edge metallization locate between an edge surface 
of the spacer and the backplate, to form an electrical connection 
between the spacer and the backplate. Pref. there is a coating on the 
spacer surfaces, with s secondary emission ratio less than 4 and a 
sheet resistance between 109 and 1014 ohms/square. 



ADVANTAGE - Prevents image distortion. 
Dwg.3/16 

Abstract (Equivalent) : US 5725787 A 

The flat panel display includes a faceplate and a backplate 
connected to form a sealed enclosure. The flat panel emits light. A 
spacer within the enclosure supports the backplate and the faceplate 
against inward forces. The spacer surfaces, within the enclosure, are 
treated to prevent or. minimize charge buildup on the spacer surfaces. 

The display has edge metallization locate between an edge surface 
of the spacer and the backplate, to form an electrical connection 
between the spacer and the backplate. Pref. there is a coating on the 
spacer surfaces, with s secondary emission ratio less than 4 and a 
sheet resistance between 109 and 1014 ohms/square. 

ADVANTAGE - Prevents image distortion. 

Dwg.2/10 

US 5667418 A 

A method comprising the following steps for fabricating a flat 
panel device: 

forming a spacer as a laminate of a plurality of layers of at least 
one of ceramic, glass-ceramic, ceramic-reinforced glass, devitrified 
glass, and metal coated with electrically insulating material; 

placing the spacer between a backplate structure and a faceplate 
structure; and 

connecting the backplate structure to the faceplate structure to 
form an enclosure that encases the spacer such that the spacer supports 
the backplate and faceplate structures against forces acting in a 
direction towards the enclosure. 

Dwg.8A/17 

US 5614781 A 

A flat panel device, comprising: 
a faceplate; 

a backplate connected to the faceplate to form a sealed enclosure; 

means for emitting light from the flat panel device; 

a spacer situated within the enclosure and supporting the backplate 
and the faceplate against forces acting in a direction toward the 
enclosure, wherein the spacer has treated surfaces to inhibit charge 
buildup on the spacer surfaces; and 

edge metallization situated between an edge surface of the spacer 
and the backplate such that the edge metallization forms an electrical 
connection between the spacer and electrically conductive material 
situated over the backplate. 

Dwg.9C/12 

US 5589731 A 

A flat panel device comprising: 
a faceplate; 

a backplate connected to the faceplate to form a sealed enclosure; 

means for emitting light from the flat panel device; and 

a spacer situated within the enclosure and supporting the backplate 
and the faceplate against forces acting in a direction toward the 
enclosure, wherein the spacer is made of ceramic reinforced glass or 
metal coated with an electrically insulating layer. 

9A,10A/17 

US 5576596 A 

An optical device comprising: 

first and second plates having respective interior surfaces that 
face, and are spaced apart from, each other; 

a pattern of ridges situated over the interior surface of the first 
plate, each ridge comprising a dark region that consists primarily of 
at least one of metal, ceramic, semiconductor, and carbide; 

a plurality of light -emissive regions situated over the interior 
surface of the first plate in spaces between the ridges, the first 



plate being transparent at least in portions extending under the 
light-emissive regions, the ridges extending further away from the 
first plate than the light-emissive regions; 

an array of laterally separated sets of electron-emissive elements 
situated over the interior surface of the second plate, light being 
produced by the light-emissive regions upon receiving electrons from 
the electron-emissive elements, the ridges being substantially 
non-emissive of light relative to the light-emissive regions when the 
ridges receive electrons from the electron-emissive elements; and 

supporting structure that supports the plates and keeps them spaced 
apart from each other. 
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T0"»«**tr«a-?«* o *B#ft*4, 8 2 0, 6 6 1^i4, 8 6 7, 9 
3 5W»4, 9 4 8, 7 5 9 'SfcfcJffiS *lfcv> 0 
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K£<dX 8 0 0Vfrh 2 0 0 0 V<DM) tXtimZtl, -fe ? 3 ? * 

(Slitting) £L< UiT^Si§K:J:oT#aK:ft*tfc^i*^44 0 . £o 
*H;y7*»i«gl£M3*i*o Mil? Jit^ f 'J 7 7* H > 7 

^^-tiox h V y^ll, IM^t7^ 7*&L< li*r?*-fe?S 

»?H»i*l&ei© 1 o«53llfigfl|lT2b4 7 97 b/<*jV7»-f *7*W 3 0 

y rA'^ji/r 4 *7*W 3 0 0 (i> 7x-7>7"l>-> 3 0 2, rtyf/V- h 3 
0 3&tf«g3 0 4 £H?>K; J: oT&# 3 3 o 1 

Wilffittl X 1 0' 7 t o r r&Tfc«fc*lTi/^, X 
^-^^3 0 8 lt;*v?y°ls- h 3 0 3CtLT7x-X/V- f- 3 0 2*3iW 



(24) 
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H#^ft*V- K3 0 5 tt*-Zft®3 0 1^7^^ 
l&S£&S*i£7x-j*7 , W h 3 0 2<DI*J$g® (MxJfT/- K) KfasM 

o i c f - ? 7 3 1 o »i«ff x tffcyiioteomE *iwf p t-c. 7 x - * ■? v - v 3 

*4ABIi7?7 h^4)l/*7-CRTf^7'l/'f(7)-g!*@|!fLfci<?)T 

£>&7x-7.7°W f> 3 0 2S0 j m^WiC|giSttcD^P>ifc^-7^7'U'- h 3 0 3 
*^f1-*o TV- h 3 0 2REF3 0'3.©ftS£ffili5V»Kto*^oT:&»K JUJ 
S!tt£»iO. 01mm-2. 5 mmUT h JtTV>4 0 7 x-* 7* r 3 0 2 !i 
*a»tl± 1 mmOH^^io^^X^^T^T^I.,, Xyt-fV- ^ 3 0 3 fi- 

3 0 2&O r 3 0 3<*>W]fcffi1l$JtT 

v>£o X^^-9-^3 0 8tt5v»lcTOK-So»PB-eS6^LT*lJ-, 7"V- h 3 
0 2X0*3 0 3 fcMt-TMfcfagfcKtf *>ilTV**o #^3 0 8 ttJfc'SffiSfcli' 
8 0 9 0 ^m<7?)¥*5-^rl-^-b7 5 y^*^|tv»4 0 13 0 8' 

!6-f* J: ^ fc r 13 0 8 l4rtfflS£#ft*«]£U TV- h302i:303fcOlW 
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Y 3 0 3 tX^-tl3 0 8 fc«)HIHES?*L-CV»4 0 $4 BBli, SI 4 AfflO 

v»fctO"C*4o * V- K^iift.3 0 5 14, fc^-lfctB^ 3 0 9 ttiffr- 

££&ab6) **S»tl^C^«cOtflfilflS45-f >3 1 OfcftiJL £ 
E^- hfcSfc&Sftfcfflt^KaE&W*^ >3 1 Ofc$HJLfc<b?>i:, «■ 
ftftill&M 3 1 2^£>&&o 
IS ? yZ 1 0 (4, h 3 0 3©rtSS|siiifcSl$-*L 

MBII4, jlfc&ft£l4 3 1 5//m~3 2 0//m-C&& 0 7^/3 101^ 

h a &?4>3 1 0»4*fittfcl4l 0 0^mO«*^rl-4 o *fi*J13 1 2J49W 
>3 1 0©1, S^y^^ti^^iiinA-'^yi/- h 3 0 3C5-§|5^<7) 
±KR»t&*i"Cn4 0 jffiKff 3'1 2 14, J*fflfi<)fcf4l A mOW*****-^ 

7- rWMyJ y 3 1 ltt«MMP3-l 2±tEl$*l* SV^WKft-OM 
PI-C5§£LTV>S 0 y-Yyjyzi 1 fc+'tofeoWHWt, ft&fttctt 10 5- 
1 1 0^m-C*.-5>o r y-f > 3 1 1 14x3 y * 94 > 3 10 K.!£1-&|6]£ 
KS§|ELTV>4 0 h?>f >3 1 1 tt*Stt£f4 0. 0 2/<m~0. 5 // m© 

B^fea^3 0 9 !4, /^7^l/- h 3 0 3 0rt«gffi-±K«Gl§CI8T-$> 
ttTEBSitfclfr&^Wft (multi-elanent sets) ©7W^"PEII3ftT" : 

m^-feJU^3 0 9©#£1&, $»- h5>f >3 1 1 © 1 
•x5y*9>f>31 0^)1 oi:^!b*^ffi|l«(7)-gP^L< f4£S!SKSH>-C , A 
*j9-7\s- Y 3 0 3*>rt8B$ffi±HEH?:KTV4o 9"#3 0 8 14, W^- 
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«-B^ftHi*^ 309 ii. nmm 3 1 o vmm (®7fs 

OOloigRLW, fcm#x 3 y * 3 0 9 <&Bg& (£L<fi±3M fi, 

#ttTR»t4 HfM^ y.9 3 0 9 <Oj&Rf±, .*<3##tf»-&#&fc 

9ll?i?i4lgKioT8S$JlH^TiJii« 1 £*te,OI«Jil 9 9 
3^9^ 8 B^Macaulay ffi{cj;oTajs$ ^ 7t rstructure and Fabrication of 

Including Self-Aligned Catej i^x 
**«*»MTOK*08/1 1 8, 4 9 0* v aO'19 9a¥l 
SPin^WSKioTHiasnfc ^'eld-Emitter Fabrication Using Chargecf-Part 
icle Tracks and Associated Field-Emission Devices) t v» 4 «*e*atf ft 

#5*0 8/118. 4 9 0^^0 8/1 5 8, 1 0 2 *®ttttttt««l*M* 

/5 '^ Yl> v***ism 3 m*Lm? y 3 o 2 tx^-^i 

■raCB#*;fr*ai*ftjfeS&# (dark ridges) 3 1 4H'il > oj4 CSli; $ 
*»«±fcE***lTV,*. &*ft« 3 1 3tt, 4H*ft»* 3 H^Ci 
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•tfllr?- 3 0 9 frfcifcaiS ft%$itt3 1 3 liS 4^*4 

M^tSo *ftifea5fl-3 1 4 li, %ftffltt3 1 3 i')fcttr*fc3feS&9fc&** 
-frf* «*3 1 S^n^-^vF^^^LT^Jo 
MKftifcjfci* &}j$U*3 1 3MU £v»K5FffM«JU(|Bi-ey- h?4 v 3 1 

#*»fcfc* 0 #&3fr*<&* h?-f 73 1 3tiJ*S«fcli 8 0 A<m<0fi*#1-4o ■ 

h?^ 73 1 3<DJ?* (£L<liftS) lil^m~3 
Kli2 5 ft m-C^^o 

&ft#*b7^73 13li*V> (R) %*&-th&$L(D%'g. flSK^C^^ h- 
7-f 73 1 3 r t, BO (G) **l&r*ra«tttSk<0.*HWK|SSlc;3&<0^ h7 

4 7 3 1 3 g fc, * (B) o**isi-*ra«nttft«)*ft«icrac^o^ > 5>f 

73 1 3 bfcfl-«S*lTV*4 0 SJfefr* h^73 13r, 3 13?, £tf3 1 
3-bM\ #4ISKi5*S*«> J? K3a:s>* h9>f 73 1 3#*$agS*i - *jregfc 

*i*o h 7 W 7 3 1 3li^-h9-f > 3 1 l^TOI"* 

Ktttt'iJB-CEIISfitVfco -Oig*. 7^5^7 3 1 3 O«f^»<0MfllHy 
- 1-54 V3 1 l©*Jt*9L<fc*. 
Bfi££gfl#3 14 It; Et»fcSv»fcWfc9HHKr*'- frlM * 3 1 1 -kmc 
LTV>£ 0 ftfeSMH 1 4 <&+&iRofllPf M\ *|i ij l^fc: 5 * > 3 
1 l0**ifc#U>. «-«ftfefflJ^<DiFi&W4ftStspi&fl9i5:«oJkiio. 5~ 
3^if**T» *fiWfcli2-p** 0 l£fe»3 1 4<&¥£tt*lttBtil 0 
^m-50^m, MWKlli2 5^ra^l 0 grjggfS^ 3 14^)I?li20^m 

Bt&£SB#3 1 4 0¥£»MftSli, SbMM h?>f 7 3 l («L< li- 

fts) J: IJ "t>^4 < k 1 2^m*i^^i:4oTv»4, ±f2Lfcjfcfi«fc-$T- 
*Tli, ftjSSMh3 1 4 fi* 73 1 3 J: *) 2 5 ^ mft < ftjg LT^4, "ft 
oT, &|e£&:fr3 1 4 li* h?-f 73 1 3 k)t«X 7*.-z7U- h 3 0 2frh 
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«fe»fr3 1 4 £,^4***1^4. t©«oH»:»v»r 

MS»fr3 1 4*WC-C*TH*»*, **lji 3 o or~6 o oroitH^ ' 

?**o ftfe»^3 1 4^V-^^7^TT^TV^^ M«iC3-0 0^-5 
O0t©*H©«TlWk1-4. fcS8Wfr©#tt##9**HI*, to&«»3 j 

4 ii 5 o o r~ 7 o o XMm®<o%3tX'*ik-r $><> 
*mm 3 'i 5 \m 4 b bk* * * $ f7^ 3 i awst it 

fe**3 1 4^(;@2f?JiTV>5 0 ji's i 5©JMi|*H^*v**©* % * 
a«Jfcli5 0 nm-1 0 0 nmt*^ *^ftHJ*^3 a 9 ihbQrthliZte 

*&»*&*lfc*«>-eWiff 3 1 5?Elf$*lT7*-X7>- }. 3 0 2^iiii 
U * < * *3 1 5 li^ttfcJUrth-fc*. ^3 1 5I±^^-/W© 

*»«4 7y- Ki Lt«^LT^?, 0 ^7^3 1 3ttf 3 i 5 ^ . 
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miT^&W, 7 / — KHEE it 7, h 7< 7*3 1 3^tDx.^tlTV>^, 0 

*^-+Ml3 0 8 \t?<i 7x7*1^077- Ym<D^tmm3 1 5 K&LT^& 
o P£l£fe§fl#3 1 4 fig^te* h 3 A 7*3 1 3 J: *) h 3 0 3 fc'fel- ■ 

^oTM^^feLTi/^cr)^ S3 0 81^ *3. 1 5 fc&tfS, ftfeftShS.l 4 
<*>K# (&L< fi$4 AH^^tiT^S^lPj-Cttjggp) Hr&o£$#Kg&L . 
TV^ 0 grfefJS^ 3 1 4^it^g:feL'CV^C:i:lcJ: oT, S3 0 8 ft£ 
Jit* 3 1 5<7>3t7fc#* YvA 7*3 1 3 i:to^}:|itML*v>J:o KSftT 

7*-f 7>7"W V- KUKiH>T, 0 8 f±B4 AMK^-rXo 

\zr-Yyj>3 l l}:MLT.v>j 0 itLtiiMo^-e, M3 0 8^7^> 
3 1 KDliKWV&mMm&fflfr (focusing ridges) jcg®; LT & «£ <, £tl 
f±, 1 9 9 4#ScSpindt#K£oTfcbM$tl£ [Field Bnitter with Focusing 
Ridges Situated to Sides of Gatej t V> ? ^O^mm^W^WM^ ttT£ 
££T-{2^rt#£#M$*i£v> 0 H3 0 8f±#3fio3r£, £ 

T-f X7•^-r^^55^n§5^^)^^E(i^S^E^ !P^ 7 6 0 torr# - 
£T-&& 0 r^^yv^^rt^OJE^ii^® 1 0" 7 t 0 r r i *)/|N?v^iStc^: . 

KZZ>1jtf-f\s- h 3 0 2 5.^3 0 3(:iitCW^ri:.i:44 o 7^-^S3 

7*3 1 3i:ioOTi:l3 0 8 t imtzvT^&V?, S3 0 8^ Tx.h^W 
7*3 1 ZKU&%(D&fcl3*JkteZ%^k%<?X^Z> 0 7s \ 7 4 -? z 1 3#£ 



C30) #^¥8-5 0 8 84 6 

#l*0«9tt3*©r-f^>f^3 1 1**U *©3**tt (a) l*# 
^ (b) *2#B*W, *LT ( C ) »3»B*«»-C** 0 .ra«lK % . #1 j E(J!> . 

****h?-f:7 3 i 3r , 3 13g,SV3 1 3b^lofo^ 
ifcK** 0 #l*^«5!Hi4o©B||tifeffl^3.3 4t«fflLTV»4: 0 -ftfe«^ 
3 1 4 02*tta*©«W0«||ic%l ?% 3W«2ottWni3lM)»!|t* 

h^lti, 5 0 0 V- io. ooovvEvnfrmmnztix\,^ 0 m?M(. 

3 0 9iim ^ mu m+*7,h?473 13^to, §*t 

^*«a3l7#H«¥**iTv»* 0 #jS1-*^h9-f^3l-3-©, Bft 

*W) ©»$*'**v>#, i*lttMW3*©J|ft*xh>-f^3 13oat3fc. 
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*UDBU\ •»4ABaoCRTO^#OHfffiia*5«fCV» ! 6 0 SAttHttfttt 
Ottg3 0 4 h 3 0 2£tf3 0 3 OT^r-f 7^i£<^#<7S§BfrK!£tf 

f>ftti3»K ?iPffl$*iJk^-^3 0 1£Bj£LTV>& 0 fl#3 0 4fijE^£L 
< ttS£»fcE1t$itfc 4 o<o#Sj5^4 ») , AfiWfcMt2 mm- 3mm<0f* 

T*-g3 o 8*^fl3 o 4ofi<o<?i«i|-e|&jt^tL"C^2.<7)* s -j|s:fi<j-c^^o t 

#U X^--?^3 0 8 ^^3 0 4 fc«HLfcj&-CRtf*£-i: t"CS*« 

A^7'U-b 3 0 3li7x-^7'!/-h 3 0 2 OI$JtfM,»fl| K$[6] % Kit* 1 * 
^T'Sift LTV»*« 7*?>f ^3 1 O&tfr- h > 3 l-l.Kg&RLTH ■ ' 

K<&*$fc**ig»* (H**f) wu '<?*7>- h 3 0 3^7x^ 
3 1 5\mn<om&&i 

«LT5££U 7/ - K/S^frfBBE^^t^tfry^ffiR^y K3 1 9 
*4EBI'MU $4 AHIcoCRTfV *7*W K5Ht£> Hft7*9 ? * 

4 ti> ±t:&vmft3 1 4 a&tf3&«#3 1 4 b*&fc*j&fclH#S;liTV>*. 
o 8§§&#3 1 4 ali7i-^V- h 3 0 2 tU»3 1 4 b'fc<Ottfc^*), 
£4 EHOftj6S^3 1 4<75£#KloT]££LT^£ 0 3§«fr3 14 b »i, 
aW«t*j-ft-C^4it**T§*. &4 EEl-eii> &?£#:3 1 3 t7*?f)A?) 

, 7 )V3. — 7 A <D%Wi%ftM 3 1 5©giB<&. % &3frft3 13tl31 5©H<5*^ 

#7 AHfcjU #H$c7) lo<7>^JS0!Hcgo*< 75'; *7*W 7 0 

0<9-ff<3J|iH'fkLfcltfffiB-e*o"t\ K (F EC ) flt&# 

**'ti7 5? l-A^jl/f^/l/^ 7 0 Ofc*H*T, 7; - K^^-tl7 0 
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mm7 lot-si*. mmfa7 1 2 (nm^B'&vydWizxvxfthtitcbv 

) \t^y ? f-V- \ 7 0 3 ±fc»Jg* tLT, mW&7 1 0 e «*ft'7 1 
2 £14, JffrmS? 1 0 K»f &?L7 1 2 a** 

tUoX57M09 ttRWT, x?^ 7 0 9-en«flS7 0 9 a 12, »4* 

n-ezzzbitmrnztLtio mmm7 1 112*6**7 1 2017124^ 

ISfc&ttfcft., ?L7 l 2 a<0±WS9i:i?J:9 KSSfcU x?^!^ 

..«?9W«7 1 UCx? vfi±M&7 0 9 afi, 7x^^- 7 0 ' 2frt, 
^WKX^XMrhtlX^i, FECIift^z-^K h 7 0 2 fc'omo 
ffiBttMSilT*^ KZtm, mimi O-'tor rJ2lTfc«fe**H* 
o %lbft7 1 3 12, FEC*a#tlBLT^*7x-^7'Pr-h 7 0 2<7)g®± 
fcRtt&*U> 0 ^5^^ 7 0 9ji®igaf£^^Tm^714^fettiL, *cj>« 
fliSWt:^TM?HT7 J :^7 , W h 7 0 21«#7 l 3.fc»£i- 
&o gftft 7 1 3 KM* 7 1 4 L k £ 7 1 3 tt&ftL, jfeJ2 

h 7 0 2.£«LTJUtta*ffi*;& 0 
7^ - K^^-9-®7 0 8 12, £3|ft&7 1 1 fr&SttfX 7 * - XT' V- k 7 
0 2 , 77^ rf* *fU^ 7 0 0 rt'SJOjlE^tta 

tE^EMi:2oT4f^|;M^< 7i -x/W j, 7 0 2 
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0 4 Sr^-tr 7 7 •? Yrt^frT* ^^W 9 0 OO— gRSrjpl-, ^9 BS«0 9b- 
9 b-«0ofc*iMl'fb$*l*:»flBHT*4o » 9 B ®J±7 7 y )VT <i .J* 7> 

9 0 0?)-?f^t, f&9A@<7)9a-9 aT^ofcJ£$<b$ft£»fffif3-C&. 
So 77-; h.**JI'7*<f *7*W 7 9 0 0 tt7x-.*71>- r 9 0 2> 

h 9 o "s&tfflig (H**-f) -e*iP>f±rts* s K^S< 

1 x 1 0" T t o r r lATKUtztitzmfflZ iitzl- ~ * 9 0 1 LTV>& 0 

'J 7* (focusing ribs) ( £ jJjRKftfe^) 9 0 2 j&Vt y £ 7" h 

tt£9 AHIfiDffi^M LTMEt ioTi/^, 77 7 ^^•r-f ^ 7*W 
*JK*jJ7*©ftfflXO t «i&Ji, Spindtft£|fcip§ [Held Emitte 

r with Focusing Ridges Situated to Sides of Catej ti/> -j |gfI<7X ^§#1^ 

#jss*i£v>o #*r^^o^E^: , ;7'9 1 2coK^B^$tisffl^^K^v>i: 

% Ifx? -;^ 9 0 9#/*y * h 9 o 3©rtSU^iS±fc3gJft$.*L4 0 1# 
x5*^9 0.9B, SKI, 0 0 O^^^-yiC^^tLTV^o 
Bfftfe8Kh9 1 lO^h'J^xli, — Xrt^S 9 0 107x-7^-i> 9 0 

«3 £»9 1 3 it, MSMH 1 K7)fflco#EW^^tt(:fi*l> 

*^--*j-^9 0 8 li> ^7i'7'l/-f 9 0 3 lC^LT7i-X7'k- f* 9 0 2 
?-5:^fL-C</^ 0 #7.^-^9 0 8OW«'<&M©^ffiKliSftte<0%MS9" 0 4 

JMUjS'C^iLTV^o &#Ll£&g9 0 4 CioT, X^— ^#9 0 8_h£m$r# 
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ffcft© t^b« l < im± lxs n*omn 9 1 5 



9 1 2C«iUSt8iyi; 9 0 6#Rfj-G,tit»* 0 ^Jji«x r ^ 9 0 5 
^->' 9 0 5X0*9 0 6tJ:oT, «K9 0 U7x^ f. 9 0 2 

* «««9 0 4 turn*; 7-9 1 2 twn&mm&mtomztL^ * 

&W±Km$tLs X3 9 0 9^7/- K9 1 4^±#M-a«-. 



*v9 7V- b 9 0 3*>fl.®fcRit*>*U m^9 

9**7* - K 9 1 4 ©*«E4-eS«»fcmft#±#1-* J: $ |CR£ * ft* 0 
*HB»T**. lot, «?» 1.5B 7 x-,^ > 9 0 2 W^TM 
»%# 9 13C«LT7? ? W<**^** W 9 0 
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ft^MKAftSfc ioTV'i, Ltf^U frfi9 0 9 V&W.* SO 

§ , m%<o m w o * m# s-b&i- ft £ £ * «t £ ft 0 

*1 0Bti, - mE£8*ftfc* lffx;.^9 o 9 ri> t> <7>S§8t 9 0 7 ($9 BBS 
) *HWttofe^?7ti4, 7y-K.9 14liI#x5'^.9 0 9 ^ibiSI 
9 1 6 tzimTbtlxm\ie>fr, 7 ? 9 0 9 <t Uftvimifc (#1 out 

^THVT^StlT^ft) *tt«F$*frv>ft 0 0 8<V-^frt>®. 

iifc3rHftftlB*x5 7^ 9 0 9C^-A ^ 9 0 9 b tit' 

LTii. *^-^M9 0 8 7^ 9 0 9^h<OM^MH9 1 5 

tftii(±^<, ifx^ 7^ 9 0 9* 

^/-K9 1 4^0>«fl:<&&fttt, #i 0B£jj*?-J: ? fcfS'Kig&ttttfcft* 
W 1 ? y * 9 0 9 t7J~ K9 i 4 iowomffc©£4ttf#;*'«-*-4M-9 0 

8 o"ia«t»v»T tiiiSfls-c^ft i 1 3&<#g-c, <t oTm^c7>^*L^^) 

£>*ift£i^£<&ft (fiP^S^^S^T^^tfft) o L^'U S»x;- 7 ^ .'. 

9 0 9 a£>J: •$ t^^-^^9 0 S<D 1 o<oS< £K»t£*UWB#.x.3 7^90 • 
lO^-'/KiJH^Ii, HHgLfc*^— 9-J&9 0 8 lUotlfx^ 
g.sK^S^oawig 1 5ti s T#ZtlZZb$ t $>i)&& 0 7.^ 9 0 9 a 
i^^^/:??I1^9 1 5 fi*^--9-|l9 0 Stflf^LT, -jttfi&fcli** • 
-•9-^9 0 8KWfflf&#H"*-ftC: fct*ft 0 ^-tl9 0 8 KfiJSlgl- . 
J££ (W«3tFJftj-) ^T^^t^t-ffti, *^~-9-§f9 0 8«p£lHfcWtft* 
Woftfi j • (l-*) K$L<fcft 0 ^l©t^ If^SiKioT^^ 

— *»9 0 8^»©*fi*«ai L v>mte^f ft ft ClilC&i^ 7.^-^9. 0 
8^fe^* : fO«*L* < 4!o"e4<ft4. 7^-tfi« 0 8 0*»fi*tti&*ffiv»jS| 

•s-mu me<7?-r*tif±^^-^M9 0 8coa#^m^^»K*i^M^T> nx-ris 

J ©B*0>**ffiT 3 * ft i t 4 ft o 
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AV= P , • lx • (x-d) /2\ • j • (1-*) (D 

av = ns.<r>m\L (v) 

x = ftfc2rv>mffifc«F>BEfc, 0<x<d (cm) 

d = WUHtoSg (cm) 

j = *s<-4}-M<D£iRKmil&&to#f]£ (A) 

'#115$ (1) liW«$g j a^-^fig o 8±<7>&ttK^#LTV^i 

#85t (1) ^*»*t4J:?K, «ffio«SlAV{i2oCD«ftg 1.7^4,^. 
?ft*t*»K (SP*> jx • (x-d)/2| tV>9«^tt*t*) AVttm« 

*»9 0 8a«^mtt©-f*l*ft^fHL, f ftfcJoT?*-*^- > g q 2 

H9 o 8 Kmrntzbs 777 9 -o o nntf-mmm^t 

Z>*K «*JtfiJWTO5<:T*£?,*L4 0 ' 

P«e»/PoiD= (d-nw) / Id • (n+1) J | (2) 

4mi l«fn 4 ^t|^ ? y 5l0()mi lo*^-^ 
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i ©I ca$«4tffilclli t J: o TffijSft P S Vk L 

fc-C*4 0 'L*U «-3itD5*tfc*ft9 1 7i:iotf^7'l/>f 9 0 0<^§iiS 
h&±&-?2>o 7 7-7 l-;^;vf^X7'W 9 0 0 KStln&W&B 1 7 <9 

(l) a^jEfcg*fc*i*£4:tiU m^9 1 5 ojRifr4©*^ ®& 
iit , tWSTT h K o ftmfcofig AV^tTU -^m^ft Hi Jt 5 (± 1 K So* 
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^3 1 0O±^ »0 r ?-Y>i#ra&fcBS1-.*/.<y*7>- b 3 0 3<&-SR#©, 
±MfiB!>tfe*LTv»*o.<fi*»3 1 2ttx *aWK»il ^mO».*ttti=M 

Y- K*JI?/f >3 1 l.fittMS 1 2-±fcEtt3*t, £v*fc¥fr 
I?5l«Lti/^ 0 > 3 1 l*>*£fc©!Wfl||;U "jHfiflStcii-i o 5 - 

1 1 0//m-C&S o V- y 3 1 1 Ji.x = ? V3 1 0 £ jtCXf * [Sj § 

■ CI6LTV^ 0 h74>3 1 lliHSWKttO. 0 2^m~0. 5 ^mO ' 

Sfttcfi 3 0/i m<7)$I*^r1-*o 

m?ScfcB^3 0 9 fix - h 3 0 3®rt8&§iffi±fc;|tfi|£fc:HT& 

tlTEiiSft/t^-^^ffl (multi-element sets) 07 W (O^-CEiSS JlT 
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v*4 0 ffatits S?»liif?3 0 9^il±, V~ YvJ > 3 1 

yt-fV- \ 3 0 3 0rtSR^Si±KEil3*LTv>*o *^--9-#3 0 8 $i\ S^- 
]&ai*?-3 0 9S>JB*>M<0flB*fcKttf>*U x?^7i>3 1 0«HlWfi«« 

#m^-Kctb^3 o 9 it, m&f§3 looin^ (H* 

OfOlotglLWio #m#^5 7^ 3 0 9©ffiSS (£L< tt±SS8B) 'li. 
±JB*41-y- h7^>3 l ioioo#j5-r*HPgR-(H^*T) *iItTJt_ 

^TK»t*t ttftSi. i#x5 9^ 3 0 9*>j§MfcHU 

9H$i^i4IgK:J:oTftji$it"9 &<>©-c4** f , iit&olfifil 9 9 
3^9 J! 8 H ^Macaulay^H J: otfflfiS ftfc [Structure and Fabrication of 
Filamentary Field-Emission Device, Including Self-Aligned Gatej £v>7 

%fo<D*m®lft&m%iO 8/1 1 8, 4 9 0f, 1 9 9 3f 1 1 ^ 2 4 BC 
Spihdt^ic J; otdil? frtz rField-Emitter Fabrication Using Charged-Part 
icle Tracks, and Associated Field-Bjiission Devices] t ^f^^'S^fr- 
ffig&O 8/ 1 5 8, 1 0 2fC^Til*Siltk>4. *5m^fflLX, ffl'fi 
0 8/ 1 1 8, 4 9 0 0 8/ 1 5 8, 1 0 2 ^WJBrfffHffiWftS 

HC^tti^-railSftfeSS* ridges) 3 1 4*?.44, »4 CHtt, « 
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M*3 1 SXtflfftfeafrai 4Ji, HfH7x-^7'l/>-h 3 0 2 CD 
l*JSB£iii±fcE1l3*rTVJ& 0 |&7c;i£&3 1 3li, «RfKfeffl&3 1 4 OMfcS- 
fflSivO** (&<7)WV^T££) 0 i«3 1 3 3 1 4 tcl^ft 
fti$*3 0 9#ibfetoStl£mW»Ufc,tt , &3fc«i*3 1 3tt3i^f* 
&*mZ>o ^WfeUfrZ 1 4 14, &3tfBi£3 1 3 fciMK+J&fcfcSftfc&ft*. - 
ffi^3 1 31:^4 77^7 h V I, "CHS 0 

MK8£1-Sfcv3&36£i*3 1 3 14, EW^Tfc^WgT^- h:M>3 1 

Yy j?3 1 -3tt&£Mfctt8 0 m^ffi****'* 

F7-f^31 3ti*v> (R) **Ht*tt»i<D*aw»ri3D^^h 
5-f/3'13rt,»0 (G) **»t*l3*lcajBco*ir«|lcra.C^'(>3^ K9 
^^313gt,#(B) O**l&1-*rattlC«0ft(!!>^fffl9iira'i:^^h9->f 
73 1 3 btfl-«?*tTV»4 0 StSfeft^t?.* 7*3 13r, 3 1 3 g, £^3 1 

3 bit, #4HK^3*i;&J3fc3flte>*>?>r 7*3 1 3 ft 

ft&o ^^7*3 1 3tt'r- V5-f >3 1 i*>#j£i-* 1 

K«H8*$VEiE3-JiTi*;&o 't^*, ^F7^^3 1 3 
-f9W>3 1 l^*li^L<4* 0 

HSftfeaJ*3 1 4 14, ra*KSV»fc¥frH*Ml|||W?*'- K9< V 3 l l fc m D 
^lRltS!6«UTV»*o Hr&95#3 1 4 W+£*toWI«tfU *tt$ ffifcK * 3. 
1 l u»<> #P£l£fe^5^¥^ift&S : S i¥i&fl9**a'oJfclio. 5- 

3<0$£H-e^,oT, *Sttfctt2T**4 0 ttteSJ£3 1 4<3¥#»fcflU0iil o 
/«m~5 O^m, *SfKjfcl42 5 ^m^5 0 ftfe»^3 1 4 9)j|$tJ20^m 
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«t t 4 2 ^m^l^&coi *oTv* 0 ±E LfcMWfcfr- 

^Ttt, 1 4 li* b 9-<7'3 1 3 J: *) 2 5 ft m$ <.ft£ LTV>4 0 ft 

of, i:fegC^3 1 4 JiT. h 7^7*3 1 3 tJt^T7i-7>yi^- h 3 0 2*$>. 

^3 14 tryitmb Lr&mf&'?&Z> 0 

fHo i:jg§B^3 1 4#7-^#7*-C-?§T>/>&l§£-> HliC3 0 OX- 5 

4 ti 5 o o *c~ 7 o o 'rottH^iaK-cft-ffci-io 

3fcEltJB3 1 5»ijMBHfcjF$*i4J:Tfc&3feft.X h7>f/3 1 SXlfftl 
&g&#3 1 4©±HEa?*LTV»4 0 JP3 1 5<7>)?<2M}+frM^V>k<75-?, Jfc 
SfiSlc»i5 0 nm~ 1 0 0 nmt^i), m^fetiif? 3 0 9 ^HiirJbft&m^- 
*it4J:ot4"3tv»4 0 

>7>f73 1 3fcB«Lfc3fcK*tJB3 l 5©SffiiSSfl-li**C#^' 
^^tiotV'So 13 15 
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*, ff4L<Ji7^5~^A^t,T§xv»4 0 tftfcJoT, 7s hy4?3 l 3 
*&»**>*lfc3to&--a$tt«3 1 5 TSItStlT 7x-^'^ j.' 3 0.2£fii§ 
LTtf>< 0 BP^, 0 3 1 5.lig*tefcRjtH-C*4 0 § 3 1 sUtV^WO 

LT<7)m^*^LTv^ 0 ^h7^3i 3^3 1 5 \:. 
»LTV»4ot, 7y-KBEIi^h9^^3 13KiHrx.t,*L"Cv^ 0 

^^-^3 0 8li7 ? -f^7'^^cDry-K1D^SItS3 1 5fc»LTV>* 
o B&ftfe«ffl-3 1 4 h?>f^313J:n^^^W> 3 0 3l:iili 

if 3 0 8 fi. ^3 1 5K»ft4, ftfe»^3 1 4 

Ti/>*. §fe£§Bfr3 1 4**jfefHcftfeUfv»4C:tKJ:oT, H3 0 8#, ftS 
. It* 3 1 5 <7)^7fc#^ r / 3 1 3 K j&o tz^frK \tm L*^J:9K? *LT 

YyA K®]».LTv»4 0 i \mm^X% ^3 0 8V?<f ^ 

3 1 l<t>±KtoVZWLfk&&& (focusing ridges) LT & J: < , itl 

11, 1 9 9 4 ^Spindt^c j o TftJI? Jlfc TField Bnitter with Focusing 
Ridges Situated to Sides of Gate, fcv^^^HWff^KBKSttXJB 

*k ii-cii^ofts^jia^iifcv^ ^3 0 8tt£*om g 

•r^7-W^^^^^^^ E< ^ S ^ E> W^7"6 0 t or r# 
KJ:4*#^W h 3 0 0 3Ktt%Kfrfr&ZkK%Z> o */*-9-g 3 

7-3 1 3Kf&ofc8U#*g3 0 8 iliHfcoTV**©-^ M3 0 8 * V 7 J 
7*3 1 SHjt^wJSa^SrX^^v^taroT^ao ^f7^/ 3l 3 0,» 
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*tTV»* 0 y * ?>f ^ 3 1 0 liB^O^ffo 1 ofcft-raffifr 

*>JB-ffifc%*. H**£fifc1-*'fc*, IMAUk #4fiH, S^IM C UKift 
v>"CttS3R©«ff*«l*tftt» 9" S3 0 8 (B*0*f??!> 

tBffifci&oT-SM--^-?? 7LTV>*) ©IWfcRlt hiltzftf? 

0 O^Bfg^ffifr* 1 , 4 ofcg 3 0 8 0WMK»t?>itT^4o 

#B£©fl&!Ttt 3 N5-f>3 1 l*tU ^-<^3*t}i (a) 1 W 

ft. (b) 82#§jM&, *LT (c) |3tIiWSo 
^Jti. £3fc#* h9-f73 1 3 r, 3 1 3 g, &tK3 1 3 b 1 o-fo-^tf 
£iK££ 0 #B*Oj^Jtt4o<&i«ftig»#3 1 4 *tt»Lt^4, ^£$53" 
3 1 4^2*HBf(fOJSBniOrtfl|K*»», Sb0 2o|iBg-faB3K<3teftfc# 

3fcfi*t» 3 1 5 h 94 7 3 1 3 fix = * ^m®<Dmfe 

WLti, 5 o o v - i o , ooo vo-jEo«ttS*lt«F$'iiT yr^o- m^fe 

JBjg ^3 0 1 oj&* % y *?,f > 3 loJ^- f-y-f V 3 1 1 OS 

MSfcPSSJtfcmttfcJc-o TitiJJ fcfijfeJRIII t $ ti£ * coM * o 

3 0 9fif|^£&aiU **Ui> #Jfc*** h7"f 7*3 1 3<t>%ytfc<D, ti^b 

1-Sfijl3 1 7-**ia»S*lTV»4 0 #jS:-f*^b9^^3 1 3 0, 
<7)3 1 8 JoTgS o Kft%&t1>* 
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"*4DBIIi, *4Aia©CRT<0^fl:o»fiBB^LTV>4 o ttftft 
<*>flS3 0 4tt^U— h 3 0 2RV3 0 3 <97* r-f 7®M<r>ftm*)UfrKtSt\f 
biiX&y), ®®Ztitz*-X3 0 1 *J&j£LTi/>4- 0 ^3 0 4liiE»^L 
< ttft^KEHS 4 o«>«**,fc », % , 4 2 mm ^ 3 mm(D ^^ 

•9"fi3 0 8WI3 0 4«)a5<0««iTR»J^*LTV>*fl5Ai-jRfl9^ 4o t 
*U X^-?I3 o 8 £^3 0 4fc«ttLfc#?Ktt*tifc<C l Ss 0 - 

h 3 o 3ii7^-^y w h 3 o 2<Dm^nm^^m^. 

3 1 5HEH<&»HI»#* 

«LTS££U 77- K/»3fc#*JBE**^»tt>*lT^*»*gA7 K3 i g 
• *4EIStt, »4AHOCRTf^^Wi:»^, M75^7f >;r 

^«ao-»©a;*ia-c44 0 »4EHn^»ti>Bf^^3 1 

4 14, ±^a«^3 1 4 aXOf»3ea5^3 1 4 b*&4*&fcia»*ft.T^;6 

o fflfffiff 3 1 4 ali7x>-^I/- h 3 0 2 t» 3 1 4 b 4: »K 
*4EH©ftfe^ 3 14 0^#CIoTI$LTV^ 0 »3e»fl-3 1 4 b Ji , 
2W**m-Cft* i4EETIt 'Sbeft3 1 3 * 7A~5 A.©.. 

, 7K--)iO*K|t|3 1 #ft#3 1 3 fc*3 1 5 0M« 
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0<9-^<0^ttL£$rffil2-e&oT, vVliV- K (FEC) 8i£ft 

) liAy * 7*1/- h 7 0 3±K#j£2*rC, i|ftfr*ffi7 1 0 i(6»#7 1 



K»tf>*LT^* 0 y^ 7 0 9 fi, ?L7 1 2 a W©#fT®K7 1 0±fc#l£3 
*L4o JiHSHgT, xv^ 7 0 9 <*>ESBSB7 0 9 a tt, '1(6*6 

m-r&iztimffiziixio mm&7 1 1 14*5** 7 1 2ct>?l7 1 2^©i 

fflfcKtt&*U ?L7 1 2 a<0±*aMfr«£«? J: 9 £K£U 7^-±SgfflJ7 

mm&i 1 lao^s ? *±sg&7 0 9 aii, 7i^/w t- 7 0 

^WHJ:o-CIBT?)ifC^* 0 FECiJI#t7x-^yi/^- h 7 0 2 fc©W© 
£Hni$»3ftT**K Jl£&3^ WSISttl 0"'tor r J»TfcfiW:*lTv>i 
o S36#7 1 3»±* FEC$£j§#KffiLT^&7i-;*7>-h 7 0 2<D%W± 
K&HhtLZo ? * 7 0 9 ttafettSgfc$*lTtt?7 1 4 fcjfcfli-U ^©l" 
^ fi^W^^TiDji$tlT7i-7;7*^- h 7 0 2±«>&*fr7 1 3 fcflfSgf 
*o'S*#7 1 3ti?7 1 4 5W»&Lfcfc §3fc*ft7 1 3 tt3l*U *<Oftli 
7x-7^V- h 7 0 2 £iILTjii# &«> 

77- K*"«— frg7 0 8 fi, £ftim&7 1 1 7)^&a ? T7i-*7*l'f 7 0 
2fcM*K 77 7 h/**Jl'7V *7*W 7 0 0 * <©*1»g|fo>:fc*l 

Et<7)jE^^^ioT41-2»*t^St-r'<< 7x-^yw h 7 0 2 
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0 4**tr7?* MUfa^W 9 0 0«>-«*w*\ *9BE9*)9 b- 
9 b Tffij o fcJMtft S ilfc KBB H-C* * . » 9 B BBtt 7 9 7 h / t* ^ ^ ^ ^ 
>f 9 0 0 #-9AH©9 a-9 a^ofcJpilftaiKfc-ifBH^ 

77 7 f^'^JVf ^t*W 7 9 0 0 liyx-x^w f 9 0 2, Xvtrf 

1 x 1 O- 7 t o r r &TKUt:titz®mZfitz*-7, 9 0 1 *J&ftLTv>* 0 

t* (focusing ribs) (S/cfiTO^) 9 0 2 ^ h 

tt*9AH©fflfctfLTMfc*oTv**. 757fA^ f ,^ Wm 
*tt*9 7©*fflR0'*jitt, iW, Spindt^^ ti1 -^ fField&ritte 
r with Focusing Ridges Situated to Sides of Gatej £ v ^ m<V, *B#fr 

. t»x? ^90 9#/<*>t>- h 9 o 3©rt»Sjs±fc»*«tia 0 

*35>* 9 0 9tt, ttWl, 0 0 0^/l/-7'K$)fc3*iTV>* o 

o-r**. ^#9 i3ii, mtams 1 iow©#iEitt«5J'*«*»K«** 
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7, ^--9-^9 0 8 liv f 9 0 3 CMLt7i-xyi/- r 9 0 2 

fc£#LTV»* 0 9-^9 0 8©W«roW©$ffifctt&Kte*>4fcR-9 0 4 

mVL^ioiLX^io JSi£te*R9 0 4Ciot, 7^--9-@9 0 8±KS#j&* 

9 0 5**Sfe»t*>*t"Ci/»* 0 ^^—9-S9 0 8©E»«0-a»J, «8t©JlZJK-.'J 7 
9 1 2i:i|iLMtSi'r> , 9 0 6 #R»t £*rt'v^o ^JR**x-y->*9 0 5 
5.^9 0 6 l±. Wx.tf7fl'5-9A£L< li-y^WlWi. 
?v 9 0 5&tf9 0 6 WoT, 889 0 4 t7x-^yi/- h 9 0 2 fcC3H*> 
, ^L<fltl9 0 4 fcK&U 79 1 2 fc<&M<&&#£SfcG9®Ka**3*L, * 
*lfc-J: oU'^-ti 9 0 4 ©WSOfcJEEWi L < BieS *l v «Jfcfll©J$-fc 
Sft5&«*Sit*o ^-ti9fr8, tS 9 0 4 I^^ItSx y y 9 a 5 ^ K 

i^^o Stig9 1 7tt&X'S~9;ffi9 0 8 Ottfcfcfc-SJlfc (i-fcli K-fcfV*" 
SJtfc) SiBiKJ&JiftSJU ^5 ? * 9 0 9#£>7/- K9 1 4^fc±#^-4«- 

*!&W©S!l©*iftfllK:K-v»Ttt, *-*--9-g9 0 8 JiUfli 9-1 7 Oj|RV»3^T3g 

v 9<r>9fr--f$ 0 9lim?9 1 5t7x-^Vl/- h 9 0 2<J9ft 
SRfES*i|Rl5J»oTfitflli-4o 777 hA^TV *:/W 9 0 0 <7>— SSfcLTM 

b 9 0 3©*VlffltR»tt>il, M@9 

1 7<&«ffi*1H$p-f *<&fcJBv»&ii4o 1 7<7>mffiJim#-^5 ^9 0 

9i^7/-K9 1 4 0SSWES-cKj|Mt«t£A«±#f*J:^tcffiJ6?*t&0" 
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^x, 1 5 117,-7^- n 9 o 2}zm^xtm 

$**~9-B9 0 $<oumi-m*LtzmKm^nm^m*^xz>o 
9 1 sn\mxt,nxmhti, = o 9 * (nsro-st 

*Lfc3rK***#x3 7 * 9 0 9^*-^ «*.l*m#x3 9 0 9 b KM 
LTfi, ^-9-S9 0 8 iim#x 5 7^9 0 9*6flDS?«!)3fE*l9 1 5 

9 0 9 a ®^ K**-*£9 0 8^)1 o<o£< fcKtt$>*l*:S#x5 v ?9 0 
l©^^t»v»Ttt, »»L^-e-9-ji9 OSWoTI^x? y > 9 0 

9 * h vmmnn 9i5^ff$n^t^^ 5o s#x o 9 a 

**»**il*:*»m?9 1 5tt**H>*9 0 8 fc**LT\ 

ft* (*«E»«j) 3MK><{> ^9 0 8 .<&£SK*»+*18 
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9 0 9^£>7/-K9 1 4^01t]Rte4*45[©±#K:3tcJv»T*»^*L4) 
AV = j0 ,- | x • ( x - d ) / 2 1 • j • (1-d) (1) 

av = mmomt (v) 

p. = tf-fioaisaft (n/D) 

x = *feffi^*aitfl!>E^ 0<x<d (cm) 
d = HMM^IESli (cm) 

j = xs<-vm<DumK°mii2>nmm (a) 

xJ^ £315*; (l) li«*«ftj*«*^--9-»g 0'8±<&fc*Kfc#V*y>* : i: 
t , -^:l|^feajJt«y>& s X^--9-g9 0 8±©*©fc*fc;^t*Mfc*4fekii 

^r«S (1) KJLktiS J: i mft^^AVIi 2o<Dfi9 1'7©+Mjftt : 
W*> )x ■ (x-d)/2| *v>3**fc*fc*) AVfite 

•9-^9 0 8 j£#0*ftO-f*i**/hfl:L, **lfc'J:oT7i-.*7 , i'- h 9 0 2 

^Wij8>5 9 i 5 
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H9 0 SK&MtZt, yyy }> s^)Vt< 9 0 0 ©m*«»l±«^t 

Phe»/Poi D = (d-nw) / |d- (n+l) J j (2) 

fUtf, 4m i lOttl**1-4 4o©«fli*3Ss$h*«l0 0mi l^-D- 
• 9 0 « t»» + * i , A V. „ t # t * m* 1 1 R « n ^ » ( S w 3 o ^© 

fe-C**. b*U *ifi»$*ifcmil9 17tcJ:oT^^yw9 0-0©«i 

ana (i) *»t,Mic«*t*L*ii:i±, m®9 1 5vmm*v^ wm 



HI0 ' 0 0 0 VWHT;=*m*ftiHlfctti J: (Ltf L tf i J: vj 

Kr^^f-i $ k % r y - K9 i 4iix 3 ' 9 ^09i:mlti, 5 0 0 v~ 1 

0, 0 0 0 VOJE©«ttHSrj|i» LT v»«-o^- j Bfl & -c i4o M ^ ±|^j;^ 
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L#»U 1 1 0 2 fi, 7yy Y A 7>~f W 9 0 0 <??SM£tf>IElH:: 
Sft&v^o ttfjft*. ^^--9-^9 0 8<9#£#. -^ 9 0 9 c7y- 

K9 1 4 to■M^)m^i^6K:^#s•■?■^*ctA««t^^r^:<; tot, x^-* 

M9 0 8 9 1 5 ©SE*Ud*3gfc f»U 1 1 jWft/Mk* *t* 0 

L< Ii7x-^yk- b 9 0 2 h 9 0 3^$SH3Ejl*i ? 

*o*ofiift4ttt7i-;* h 9 0 2±OJ»WJE^#^fe-OltaEtJ5 

**IO**WCloC»v»T, 9-S9 0 8 11*9 5 7 *K M 

c-ffl v» £> ii, mmi P . tiursoa «9 1\ -^m^fctB-tk * *« 2 1 * 

^DAeioTigfti, 4IS9 0 4<Dl¥<&liO. 0 5^mi 2 0//mi:^^ 
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oT|i ? 9 0 8 ±o» 1 ***^-cv>ft 0 * LT|£ i.fi0 

k:» v> t tt 2 i t? * S v.» J: $ * $ 2 3 ft 4 o $ j M(D#fl . t L T p , 

^^-^f A^fL< ttt*Lf>^ftol^*ir^ So %fi9 0 4<D£#<7)IfE 

9 0 4 ***** n A » , *«, W * l4 o . o 5 ^ m 2 ^ m fc CHm. 

ft*. «*.(**« 9 0 4 14. J: L < iiT^XvST 

***** M*L<tt5V*tf:^ (dipping) ^ otM?Ho ^ 
0 4 Wf4^1H Wo tofcfcfc, «B9 0 4 CifcoT, 
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o 9-fllitfr6 0 8 (*6 H)'«r*1-4*|IW«!)* 

#^StlT^& 0 &$k1&m<r>®.m\±, &9 AH, &9 B 0X^*9 CHfcMLT 
Vfrt><D-fc<DM-Z*%lX\,>Z<DX\ rtyf-fl'- M-^Pff^, *s<-^%£<D 

&1 2 A&fc&^T&tfiteMl 2 0 4 li, 2 0 8 0«Bl'2 0 

8 a±fcj&ft*ii4. MSI 2 0 4litri3l 2 0 8 IkfcJBjffeSJtiOT, WS.I 
2 0 4(tfe|Qll 2 0 8 a05^S(IS5*»fert*ttiLr3i|EtT^*v»o 4W*i? 
v 1 2 0 6 1 2 0 8 OSfcWiE 12 0 

8 b±fcj&ft3il, ftoTiRtiBiyi; 1 2 0 61*11 2 0 4 i*h liA-flJ-L 

* 1 2 BBtftV'T, Sft&ttSl 2 1 4 HX^--9-£l.2 1 8 Ofjffi 1 2 1 
8 aXV^SfiiB 1 2 1 8±fcJ&j£3iit\ *^-*J-g l"2 1 8£#*W?„ £M 
tSxr/ 1 2 0 6 tt^-tli 2 1 8 03fc$ffii 2 1 8 b±KB#3ft*:# 
K 1 2 i 4 J: 9 K»JS« *U ^Ji««xy v 1 2 0 6 littK 1 
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* 12CHIC *^, ttttttttK 1 2 1 4tt, ^tH2 1 8**951 2 

1 8 aRVMmmi 2 1 8 -bfcJ&fcSftT, x^-^mi 2 1 8 £ 

2 1 6ii, ^-tln 1 8C0*^®1 2 1 8 b±KBJ&S* 
2 1 4 0-«KStt1-.*^^3*L; tot ^«tll 2 1 6 m 
81 2 1 4 tSL%y)^^ tt&l 2 1 4 0AO»^t^TiEL<fe*f > *i^ 

■# 1 2 D HK*v>T£K1£tt« l 2 0 4 12. # 1 2 A H £ Rftic i 

2 0 ftOflif 1 2 0 8 a±K»ftS*l, i^iitli 2 0 4 ( iffig® 1 2 0 8 

m 2 0 8^sii2 o sjifcj&fisfifcttBi 2 o 4<D~umm&m 

WMZH, Z-<Vt%£m®M\ 2 1 6(i«Sl 2 0 4 tS4 9#v», fcatl 2 0 

4 CD 

(trim) J *fr$C:fc#-c&.4 0 h'^^^i^^jE^S^tt^... 
, *tlttH*.U*-Z 9 0 lOJWO, *-*l*»*>*|g9 1 5 IC#CFTV»* f 

*1 3AS~|l 3HI (t^CiUi) , fl4AMi4JI (| 



(97) #£¥8-5 08 84 8 

4W) , $1 5-AH-»l 5 J 19 (H#»Ki»1.5-B) , RE^fS'l 6 
AE1~^1 6 J El (l-frttKil 6(2) 14, $4 AHOCRTf-f J*7*W<7)3& 
3^it'#*fijftr&fcfcW4oo£#ttfcioli& 

& o 

-fV- Y 3 0 7x-xyi/- h 3 0 2 0ftS&^ffiii (ip^iiT»±± 

#1 3BBK^3*i* -Jx.-7.-fV~ f 3 o 2«D±fl|$®±K^>'.'Jr 

>fc LT4frffi3*&*l*« 77'J-3 2 114, lfl-H-l 2 0#M<7>4 0 Ot:;- 

o #1 3 CBfcfcflRLTfcfc^fcVv, V-y-ffJxms 2 2(7)., Pg;ftSg5jfr3 1 

*1 3 EBfc«*atTH4 J: ? K, MXh7^f7*3 1 3 r , 3 1.3 g, X 
tf3 13btt, 7^-^7*lx- f 3 0 2<D±m%m±<VV§&&3fr3 1 4<OW<7) 
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***** S^5fe*^^9'J-fi. 7x^^ 3 0 2o 

(H^-f) *<b^jB»|tt$f > $it ( 6ifcK:i9T«fb 

?»*-Oi3 2 3^ 3 1 3 ft WMgft* 3 1 4 ±fc»*K J: ot» 

<3T** 0 7^5^A^y»-f3 2 3±tC3fjf*$itT; 36E#* 3 1 5 # 



or, *©*iBtt«i<4oT^*.»i5AH*jiTte,v^^ 0 mmmw 

£ L < »i n * 7*^ f> 4 4 ©**-jKaST4 ^ 0 
^7*H/^M3 2 64«,»14C Hfc*-*- J: 9 C*** 3 2 5 (DJtfc 
70VyXM3 2 6l^lfMortontt^.L 2 0 2 6 -*> 

5/,n,t ^^ **»Ktt5 O^m-e**. 7* h 3 2 6liS*A9R 

S ft » Jit, ft£ff* 3 1 4 fctf +4li£«S* L^l<^* 3 2 7 
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2 5^m-e*S 0 il;4D15r»4t, ZZT-tt3 2 6 art s 7* hl/y^ h 

3 2 6<7)^*}<7)^fc LT^$J1TV^ 0 

»3 2 7 ^tt3HR»C^JR3&*^IC5&L < f±& 

o a*?w**ttm«-fk*w*ftijfea (mac*?*) k^ot***.*. 

hvx* 3 2 6 att-e*>fc|lfc*$*tT, 111 4 FBfcjj*-*-J: ? £#i£#Wfit$ 

Jt«®ftU*v>T, Hfi:fegB#3 1 4 e^l!3 2 5 <7>£| W&frV&Z i £ 
T*4o #Bgi££$fr3 1 4 e&tfJ:l££1-i:fe£&#3 Udtt, B#Kfe$# 
3 1 4©lo*j|]JEn, 

F7^^3 1 3 SOffcRSj-S 3 1 5 f±> il3 E^ilJX^S m~± 

^Jfi**Lfc<>©T**o ??*-S3 2 3±fcEg?iLfcJi3 1 5tt»l 4 

rH^fia^s*iTi/>*. #1 4 j m\u ?y*-i3 2 3>«M«$*fe*it»* 

7: hvx^oj: 9 3 ScS!l***1-*#ft-C-C§fc/'C^->t«f}-JB 3 3 0 ftl . 
5BHK*tJ:9 fcj893*##3 2 9<&±«^iB±fc^i£? 3 3 

<Hi^> (blanket) ££#3 2 9±Kffitf*£ . 

fc J: o TJgJift 3 it, ^<7)W#3 2 9©|EB5*>SfBL>fc8B5hfcv;*^ at-? v> . 



( 10 °) 4$H¥8-5 08846 

3 3 Ott'«A?*&*LTlR»>^it4 0 -g-v K 7 *7* f^Tu-t § K 
7 ^ 3 3 0**»oTV»4Stett, «>v** 3 3 0 J±*l 5Dii:,7t 

*fe«9#ft-e-ctfc»3 3 1 its z.<Dm&#.<7)±m<7)m±.Kmm$fitzx? ■■ 

*)->T$>Z> 0 01 5EH*j|T<{>*>V>fcv\ ) Btfe<D#^ilf£o#?*gL < 

tftfe»^3 1 4 f <&Jfc±fcJfeSI&fe©jB3 3 I±t?6ft$*l4«5#-«»T^ 
£ 0 ^**«>*Ite*B»1-*fcft, 7* M/yx F?^^ 3 3 2ii7* Fv^ 

fe»»3 14fO±K^*iftl»J***L* 0 015GEJ{i, 7*H/^h33 

2***Lfclfc^fl|jft#Sria»tfc'b©T** 0 '»jfeaJ^3 14 g#crK*fc 
4tftfeSS>3 1 4 f Ulf 16^3 1 4 O 1 o*iftt4. 

fc, 7 3 1 3fi, »15HI3^1-J:a{C^gi5^3 14^^ 

BJ£Sfta 0 »l 5 IHli, *K»» 3 1 5#?7*- 3 2 3 0±fcj&$*;fc* ; 
i 1 LT V» 4 0 9 V * - 3 2 3 S *TIfr* 3 *fc8W>£* L *#f£tt 

01 3.H**>»1 5HK:*$iiftaE»c^fcJDI«ae5ioKiJ:oT, 04 A 
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*ff^ * 7" W W$ .Sf4 jEUE£ 1 0" 7 t o r r &TKT*f£>ft£/h£ 

£A*i&*i*o 7*-f *7*W 113 0 0*0-6 0 0*C, &Sfl9»c}4 4 5 0 

Bf ^fe§B#3 1 4 tt, ±ffiO <fc 3^300 700 WmWO&fg (iOffl 

»fg3 0 8f4#H&S<DM£|££93'3 1 4 t 
K4&o ittCioT, S3 0 8 0Mfl!>S$fl!)j8V»*4tflt1-«, 0 

> «ftfe»^3 1 4*CRT7»-f X!/V>f SrSfEB1-*a«re?»«>* ! fK$--*T-*< 
£ia*tB**o *^--9-H3 0 8 tt*H»S©MK:?fd r |£fegB$h3. 1 

4 C/Bft* fc*, J* ^ — ? OiiV> CiK44?)tA4. 

I4£v> 0 $1 5B<7)iDX«yi->->>7.H^Jtl>B|^^3 l 4 »4; 

£Pf#£lt&£§&5H4, 7x-*7w 

J- 3 0 2 tKfc&Z tlX s m&&&3 1 4tCittTSiaKSI<El'*^tft«e 
fi-r*ii*«-Cift 0 ifc»3fe«J*3 1 3 14, (iO*fr»4fi : jFT?'biWR- 
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1. 77 7l-^;vit^oT, 



(103) 



?St¥8-508 846 



7. WE# l&tffc 2 <&%ME<& 0. 0 5/<iiri»?)2 0/<ra«5W7* 



1 2. ItSSttS^k^nAtioTiSltiii^Sfctl-sa^l-O-KS. 



(104) 



#ft¥8-5 08 84 6 



2o. ^ie#m^mE^^i-s^ff^^M^^^it^#^i:f^M^ 
m 1 9 na*«Diiia« 

-^^i^-hiora & wigs * 4 1- t t mm 1 1 m * « 1 K^mv g s 

o 
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2 5 ££ttO&1t 0 

2 7. 777 FA|jl/|ltioT, 

ntrfE7x-x7*w Mrts-fr tT*H«*ifc^-^*3gjftt*/<y ^^vt> 

2 8. 75 7F^/H6ft*9T, 
HIE 7 * - * 7* 1/ - hK.j£&L"C-$ta$lifclr- vfyu- h 

MIE 777> -/I'M* £ (7>ll3fcfS t % 

?t>- h£O f litfE7x-*7>- hfctirR*-*rtffllclta&>o i Cft 

ffrfEX^-W, *7? y ?3Hk#7*£L< liilfi*Jifc Hfc 
&ff ft £ it .4 £ * * 1" h 7 9 7 h A* J^So 

2 9. 777l>.^;l'Sft , i-3t s 
7i-X7"l/-hh 
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l& IE 7 * - J* 7* 1- - h ± \z g£ :»t tt * jg S £ i £ 
3 1. 4r557^L< liar?**? 3 ^^^-fi^A^^^v- f. fy 

o 

3 3 . ursij* ag*f, mm y * - * 7* u - >• t /< y * 7* 

a3 3t«3R©*fe 8 

3 5. ' 1fr£*^-*SWK^*4A*'a;gj&<, 

#£3 4fcB«<&2fft 0 

3 6 . StfE^if®^, 
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*S 3 4 CElOJSife, 

tiM^stagt i i 3 7 kisto^feo 

BifE^^-'9-^®±^mW*^U s -I.O:§-#/Mt:S L < lift C^< < mtlfix^-^ 

1-4 AS * Mfc*tr i t $r#m i -t & flt*3 3 9 KfSlcO* & 0 

4 1 . tfrfESfttettK^BMfc* n a k-fh^k ttSi*g 4 01: 
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4 o Ktmvumo 

4 6. ##gR#i, 

mtmitm® x »> *> *Mfcfct§ truant 1 1 , 

4 9. flr?E##S&#*S mfIB^H«{:|Rl^oT#^, 
TV- ft, 
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52. vau&few,frtmm2-7v- v ivmKmm®&m*m®&Mxmw. 

5 4. mrlS^l yu- h^fel»SBI&*SWk:f&oT.*«i^TR»tfe*i-fc, Uffi 
5 5. ##&#C»&oTiefeB£ffc*»gfc, 



(110) #^¥8-50 8 84 6 

mom ^mttfcm^TmmmmzmzMmt c t * 

5 7. WMC?&otiii|i^ Mt5It ^ 

5 9 . *e* 1 2 *ff«>4>*-< 1 * 1 o*t»feftK-c* 4 £ fc t 

.* st*m 5 7 m 1 < \m$& 5 8 Ktm<D*m 0 

a (attacking) t4aat#^fc tWRt^^g 0 fcjE^tt. 



(Ill) - 5 0 8 8 4 6 

6 3. m-? * ? ? - y <D%>&imi)K 

mte v t. * #ttoirflBftjtK s§ s *itv> * v>$#£ jfeftWK as t * 
* £ h t 6 2 k.sb«o*s 0 

6 6. t^ts, «nEi&*$«a«ft4r3&-u trsftteaj^*, sirfea 

6 5 <^nti-i»i'mw.<D^mo 

aastMK^r-r*. _i t t 5 5 & 6 ©#itjwiffl* 



^ 1*a*¥8-5 08 8-4 8 

6 9. -fift*3 0 Ot~7 0 0 t<^«H* T±#5-frTi«riBftfe«J^«fe-fk?* 
[»flJH] 1 9 9 5^2^148 

ft L < • tt ftfe l r 9 y ^ v h y ^ ^ Sr ^ f i 7 9 7 f 

.*ISili7.5? hCRTT^*7'W<D<}:?&77 7 FA|)Hf|;Ktj 0 . 
2. M%Sffi 

777 f-CRTTVXT'WKilDx.T, #<7)777 f^*fa^W^ «*; 

757f^;tf^ywi:^Ti^ yx-XT'Wh (faceplate) 
^7*7*Wh (backplate) , ^x-^V- h fc ^ r ^.^ 

SBfcfcHtr J: o KR»t i o«5^^-^ ^«Ltv^ 0 797 

^<**7V*7-W*>*fcfi, 7-^^^^cigv^l^^tLTv^^ 

«fc*lTV»* 0 71-^7*1'*- hOrt^iSCtt, t*<*7*W 
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«t . f©3fe!j ! 7i-X'7'l/- b<7>£1-$g<9® (B® (viewing surface) ) 

^ifrfeft&fcSfcg-f-ao t*i*liy5??-7h'jnJ: H7X-77 1 
Jt#*§v>£fcH, 7x-^7 , b-M±:w^^f7 i (?)»^lI^f&f}: 

57 F^)V7 , ^7'W(?)7x-^7'l'- hSfctt^y MdU 75.7 



( 114 > ®«¥8-5 08 346 

F<7>7* W^^- ^ (photopatterning) fciofJB 
?K < address1n 9 9rid) 

!? MWHv^fc <7) t & o t t i ? 0 
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®<D<m$im (fl*tt:fcftJEJ:»>tev>jBE#) fcfl.»0**CE t ©M«DE*2£t J: 
o T£ J&Ij Cio Tgfi^l? ;ft.& <s> £K C 0 d *>X"?- -9- fi#$3» fc*) 

o 

Jt * #4 J: 19 /h $ viSKi o T 4 2 ft* o 

t, ^<7)S®(OffiS^ J i o'n/n 

£ 1 0 l, n/Dt(7)rao^^i:S J:-? K- ■ftfcX'"?.-*^- 



(116) 
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*ffi^*-*#«^<, ftofc^KRtf a iifc-rfc*, . 



^V>Tfi, ^BE?Stt^^-9-o3iiifJ:fc^Siifcjg«; ttltta |- (resisitive c 
oating) #«iK»v»TjE«4«JEEt#*^<, iS(oa«iilt 

(edge metallization) ) #x«-v$M«>mtXy k 

to"y*7i'-hk7x>-z7\,-}.kv)to K x^y.*mx.. 



017} !$ii¥8-508 846 

in section) J ttiKtit*xmihtlteVtmLt:%Vl<Dtoftks 

ftfeBS^ttm^^UTtJjlRtt 

body) o-»^*aa?WK»fifoai«niijt*tT:, *l*v>&$<&» 
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fc 0 i2AI(ii2 B MO 2 b - 2 b ^ot^/:|I@^ 1? , 

*2BHIi»2AH02 a-2 a ^oT*Dofc»fiBH-P*4i, 



(119) 



#ft¥8-5 0 8 8 4 6 



*& W O 1 ft o fc * * - -9- 3 fix v> * <r> * L fc > S 2 

BjSLfcfcWP**,, *9 A HI f i ^ 9 B@<7)9 b - 9 b fcfc^Xty-ofzffiMMT* 
*>K $9Bilii.9 AH<7>9 a - 9 afcTBoT-SJofclfSB-tNfc&o 

*1 2ABK*1 2DH=tt, *^-*fiOWO|IIHMISfl-$rB#U *l&$*>|* 
8fffiBT&& 0 

$1 3A@~il 3HBfi> i4 A HOf -f ^ ^l"f 7 f 

*1 4Ai~$l 4 JBXtffcl 5AB~3sl 5 JBJi, |4A@^)fa^ 

So 

$1 6AI3~^l 6 ]Mit, %4 hm<DT4 K'fV'tV) 
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^ 7i^fX K7W (Phased array rader devices) co JC 7 £fi 

7?7M^f^A^I!*ll5 1 0 8 cm (2^f>f-) J: ^ 

40JP*tt*fti»fc5. OScm^oT, 64cm~2. 54' 

cm (0. 25-1. 0>f ££?*4 0 



(121) 



#Sl¥8-5 0 8 84 6 



'J ^^M^7^;V7 7 A if 7* (amorphous glass) % 

(b) -e^J8* s K§jfti«ySSn.fctt»-e*«K:4:4Ct, (c) -«£JSft«*ttv>35tv^ 
ttfflT 1 o©*3f L < f±v> < 4: i t #>T?L£ H * i fc * £ , 

(d) lf»t^ftfcao^S4a543'C«E**Klt*£fc.* f T#*£.t, (e) 

3 ftT v> * v*JB © ^ffi K iEfll tfK M' - * * Sttt * £ t § & £. i 
> ( f ) #&^<t>® SrSWttSKI"* ^ fc 4? 4 < k 4*»ft*ilHfei*.K. 
2V>fc&<&3*4 tfc, (g) «HifiM$*lfc«J6*«, fljltf70 



< 122 > ®S*¥8-5 0 8 84 6 

m&t 4ii, ( j ) ft ffiftg $ fcft jg# 14 C R T <D * V - K * 



5 y9T~7ami?»*»m?x9V^*hftizbifiT**ztf, eft at 

Electronic Packag e#cr\ *^n^ffcC- 9 2 7 7 1/ 
7 7 7&tfCC-LT2 0, arL<li£©*9?y^^^fc^ WK ^ ttft ^ 

, 7'*#>tt<^.;-.> j r- 7 - (Green Tape) ^ _ v *-7*li#*fc 



(123) ®S¥8-5 08 8 46 

.(WAtfft3m'i iHlOmi 1) f&Rv i><D&X¥Wt&T& *J * Jt®!Wfftv> 
fi&, ft 9 0 0 Ed>£> 1 0 0 0 r-CMiftaanrffi-c* *J > «Sl£&3i*LTv»fcv>' 

BfSHRl 4 0 *@#tf»4. 8 2 0 , 6 6 1t, *4, 867, 9 

3 5-tS^4, 9 4 8, 7 5 9 S *l£ v> 0 

lcJ:.offt4.&8y9P"C8 0 0 *C ^ «b 2 0 C OtJOW) i TilHftSJU -fe9-5 7*. 

(slitting) g L < f J*T^& § K J: o Cft4£i ifi-e $ Z> 2 0 - «D 
X h 9 y ^liMJUI? *L*o ffiiftfeS3 flit 7, HJ ? 7* (^--frfi) « % 7 

h 1; y 7*jj % MHia*<7)-fe7-; ? L.< liA*'7^-t?5 
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Sit, *£tt*«a*«, «**K»i X10-'tor r aTfcftfcfc-OA. * 
*-*»3 0 8li^*7>- f 3 0 3 K^LXy^^v- h 3 0 2 *£j#. 

I- h 3 0 3 0M±KM$ *t* c jaTKMfc&L < a^J:,!:,- 
»y©W (B**f) tt*v-K<*ftiH** .(H***). **©m*©fc(ii* 

*«*4 5*Lfe 7 ^-^^v- h 3 o 2 0|*!fflsa® («*tfry~.K) fcffiuH 

ft47i-^^i/- h 3 o 2RvnmKmm<o¥t>*xy ? K3 0 3 

SttfcliO. 01mm~2. 5 mmMX t>tlT^Z 0 7 h 3 0 2 It 

*a»fc|i lmm?))|*^5^^T^TW 0 Ay h 3 0 3 fi 



*W*K«T?,*LT»»t«>*L|fi»fl:^^-*i|3 0 8 <D?>V- 7&?v~- \ 



(125) 

3 0 0 3<DMKffiWZHX 
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0 2X^3 0 3 fcttLTM&fo*fcR»t&*lTv>* 0 ##3 0 8 i±*i?l!KJlCf+ 
8 O^m-9 0 ^m<D)?*Sr^rt"^-t75 ? ?frh"C%T^& 0 ttz, #3 0 8 
0«t»^«fc^*fcOJE*»i, *SWKtt8mm~2 5 mmf*i 0 
»"f 5 K> #3 0 8lirt»£##*flMJU h 3 C I 2 k 3 0 3 fcOM 

^^-><0&»t^nfclHl*O**i&aj*y-.Kfl|Jt#3 0 5 fix 

3 0 3 fc^^-*S3 0 8 fcOMMEtt$n.TV»a..*4 BHJi, .#4A.Bto 

ifc<>**) **fffl9tHC^Offla»fl:9>f >3 1 0 fc&tJLfc fc<&i* £ 

£ft£M 3 1 2 jj>£>&3 0 
x ^ •^Ift'^V'f >3 1 Ofi, A-^yw h3-o 3©l*ia5^a5KES$*t- 

MRttv J*S«fc»43 1 5//m~3 2 0^niT*4, 94 > 3 1 0 li* . 

Zo £94 > 3 1 OttHSttHtti O'O^mOB^ti. 3 1 

>3 1 0O±> &tf?>f yhtikm%K.mm+l'<y9 7ls*- h3 0 3 0-fPS-cT) 

±KR»t&*iT.v»* 0 JfiM3 1 214, HfiWfctt 1 // m<DW mi 

^->lg7^> 3 1 1I2J8M3 l 2±tEit«it, Slt^^frt^l-^W 

1 1 0/,mT&£o ~ > 3 1 1 y * > 3 1 0 

fcJ§*ELTV>S 0 h?jy3 1 1 .tt*a»KliO. 0 2^m~0. 5 p m<D 
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ftTEtSftfc****©* (multi-element sets) ©7 W©rrEl**lT. 
^*..*«f*fc, **iftffi**3 0 9*>*Btt, ^F?r/311«}o# 
*> 9 4 y 3 1 0 © 1 o fc iW!6|BWo-^ U < tf^^T, ,< 

#m?feiiJ^^ 3 0 9 14, tfttff 3 1 0 OHpgjJ (m^ 

0^lo.tgSU^ o #Wx?^3o- 9 , )W (*L<tt±*»> 14,. 
-t**-*t^-h5-fV3ll©loo*MS1-4BP€5 (H^*r) *iiLTit 

**x * * * 3 o 9 f 4$r4**> 7-f9>vh«u<an«»©j:^ sf ^ * 

■ 3 # 9 ^ 8 H KMacaulay^ j „ T ^ rstructure and Fabrication of 
Filamentary Field-Emission Device Including Self-Aligned Catej t 

8/1 1 8. 4 9 0*, ^1 9 9 3* 1 1 *2 4 BK. 
SpfndtBK j: o TtB®$ ii fc TField-Bnitter Fabrication Using Charged-Part 

icle Tracks and Associated Field-Emission Devicesj •fcv^»o* H »* 
fl«*0 8/1 5 8. 1 0 2*K»v»TB*SJiT^* o *||» KWUT , M -. 

WO 8/1 1 8, 4 9 0Wi08/15«, 10 2«^I«' 

^7^7 F U ^ j 6tt7 3 fl 2 fc ^ 



(127) 
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ft*E*t*rrat^#*#t*l«ftje3&# (dark ridges) 3 1 4^P>&£ 0 $ 
4CB'li» &4 AHO^epDtioTU?*L4^lftI^e>£fc|l3l5fll'J6#3.0 6<D 

3&3WM3 1 3&OTOfe$#3 1 4 14, Stt^7x-7yi/- h 3 0 2 0 
(*JgB^®±KgeiS*iTv^o %%fttt3 1 3 14, #Wfftfe»5h3-l 4 

*?*irv-»4 (a&©*vv£<b-cs*) o ^3 1 3airfttess5h3 1 '4. 

tH*^ 3 0 9* Wifcffl $ tlfc** L £ i § , ft^fttt 3 1 3 li 3-4 £-4 * 
fe^^-TSe Hf ^fe$U^3 1 4 {4, &3&H&3 1 3 fcJttt** 
-£-f , 3 1 3 7? ? * v HJ * * LTV>* 0 

M 4 fc, |5*®«3 1 311, S^fcTOfc^WHW- h?4 > 3 1 

#f*#OXF7^y3 1 3l±*a»t-li8 0//-m©*a**'r*o 
SMXK5^3 1 3<DW& (^fL<liSS.) I±l^m~3 O^mt, *M 

S*#Xr7-f^3 1 3itm^ (R) **Hl-*«&©^Sfl9fcraE.'»0^ h 
94 73 1 3 r i:, fib© (G) 36Srl&r4ra«CffijR©*frfl9K:raD3Bo^>7- 
473 1 3 gt, * (B) <Dyb*%tZ®MK&&<D£WtoKmCM<D*Yyj 
73 1 3 b^^tO^tLTV^o Ibfete* f-94 73 13r, 3 1 3 g, ftCf3 1 

3 b li, fc4Hfcjj*3*i* 

iH3«^ h?473 1 3*«*tj3lS*l4^"CB!:»t^*l*o #3bfc#* h 5 

4 73 1 3 144*- h74>3 1 1 1 A? Jl 
T^*« iOfe*, * h?4 73 1 3<7>*<W£?>W85fi^- K9 4V-3 1 lc&* 

14 14, ra«K5v>jcTOK:*MIBTy- h -94 > 3 1 lt j^C 
*|RIK:5£4LTV»* 0 m&U&3 1 4«5+i*©WHlli, *»4*> ffil$fc94 > 3 
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/<m~5 O^tiu Jfta»fc|i2 5^mT^^, 0 Btfe»^3 1 4 Oiil 3 ti 2 0 ^ m 
-6 O^m-C&oT, *a»Htt 5 o A mT?*4 0 

*Ttt, ftfetf£ 3 1 4 |i* h 7*3 1 3 X * 2 5 ^ m^i < WgUW, ft 
oT, ftfeffl5^3 1 4 tt* h9-f 73 1 3 tlt^y^-X/l,- k 3 0 2i>h 

3 1 4©S$^#Srift"Cv»4«*^tTV»* 0 
BSftfea* 3 1 4 <G#ftO»fllRtt&1,> 0 ftjgflS^ 3 1 4 HU - y * ; K u 

o ft£8#3 1 4ii, fw, v-rir?z («uii7V7 M , t??^ 

**.*o U«»3 1 4*»y-^^^-CT*TV»*»#, lino gV~5 

4 tt 5 0 0 £~ 7 0 0 TJOWHOfia-Cfcfttfco " 

*RltS3 1 5li*4BHlc*5*i4j:^Kim5&ftx hy-f 7 3 l 3 £ Wig ft 
&gS#3 1 4«>±fcE1t3*lTV>*. ©3 1 5<0J?*li+#M^</^O<?\ 
gfl9fcfi5 Onm-100 nmT*»|, S^3feffi^3 0 9frt>%*t>-tL2>tt 



(129) #^¥8-5 08 84 6 

&3fcf** h 7 -f 7" 3 13tR8 t3t*EWJi 3 1 5 

§flfi§3 1 S-zmmiiX7^-x7l'- Y 3 0 2 4raiiLT«J) < 0 -iP^ §3 
1 5ttS*»tBUtftT*i 0 §3 1 5147' 4 7 W 4 TV- Yt t 

TOW6t*fcLTV'i, * h5-f 7*3 13SI3 1 5t8Ltlf>4?)T, 77 
- K"ttEl4*h 7^7*3 13 KMz.hKX^& 0 

^/<-^S3 0 8tt7VX7'W<97y-hMI03££lt§3 1 
o ifftfe8B#3 1 4 {±^*#^ h?>T 7*3 1 3 J: 19 fc/ty*"7>- h 3 0 3 fcflf 
^oTli:ifeLT^5«T, ^3 0 8 14, §3 1 5 fciHti, Bfcjgg"#3 1 4 

<7)7i§5 (5g l < »i*4 Arat^? *Lfv»i*iqiTttiiEa5). cf&o fcaj^^s l 

fvi, BfefeS5fl-3 1 4*«j^tf-|CftjgtTV»4i tCioT, I3 0 8A*, 7cR 
#§315 <0SM^ h 7 >f 7" 3 1 3 fc»o tzUfrK ti&M L&t^J: -9 K ZtlX 

t/- h7>f >3 1 1 tIttLtV^ 0 £*li:fi#J<?B5^ ^3 0.8* f 5-f V 
3 1 HOitiW WIW (focusing ridges) CgfttLT'b <fc < , £*l 
it, 1994#1^31H tSpindt^^ £ 0 x&mZ tltz [Held Bnitter with 
Focusing Ridges Situated to Sides of Gatej fcv^-j £f;<3$g$#itijg$Q ■ 

8/18 

8, 8 5 JlT;fe-»K i£.Ttt-€-Ort§*#Jfft$ilfcV» 0 fi3 0*14 

7'W L X^H't^*W.S5^t)0^tEE1i#ii^flE, 6 0 t 0 r r# 

iS^So' r-f ^7*l^-f<??f*I^<7)JE*fi^iil 0" 7 t 0 r r <fc ») /h S V»?f[« 

h 3 0 2&tf3 0 3 JCtt*Kl**»4 it t44 0 ^^--9"#3 



(130 > $£$¥8-5 08.8 4 6 

4o mm&3 1 4*^f^ftfeUTVv4fcje>K, 3fcElf»3 1 5^ h 5^ 
7-3 1 3fci&ofcfflS£i:B3 0 8 t\±®tzvX\,^0)X\ M3 0 8 ^\ Xh?/ 
?3 1 3fcSS^O«*t**XJi$4vx»fc4oT.vV4 0 ^ ^^7-3 13#£ 

3 1 6 »4-AHTtt^gpT*?il % JMBBfXWJMCElTtt 

*>l*©*fr, *SWfcli2 4 - l 0 0<DH*o«ff**, ' 
#3 0 8©HlfcKttS>*lTH*o 

&mmmmt3*<Dr-hjj>3 1 i**u *<03*tii ( a ) i*# 

(b) J2f B#i, f LT (c) *3tl^« 0 n*t:, 
Wmt*. »h7^3 13r, 3 1.3g, W3 13bt#lcfo^fr 

3 1 4^2*HH*©«^i*ifl(n*>), »•?<»!> 2 oliWS-J-^BjIf©^^^ 

k> 36E*W 3 1 5arr^36#^ h7^3i3 wtx> y ^m&omfi: 

Ktfi/r 1 , 5 0 0 v~ 1 0, 0 0 0 v<Dm<?>%{mm&$*Lx»* 0 

at?3 0 9OlOlo#, ^,^0310^^7^/3 l.ioa 

3 0 9li***JfefbU **Ui, ^l^* 1 3<^M#<^ B«£ 

ffcflfrfcfo^oTana* ft*. £4 AiCli, £0 J; } %m?®<r> 1 o##i& 



(131) £«¥8-5 08 8 46 

BPSIBaifci&ofcyjiRi) J:i)«fr7j|Rj (HJ-fcttfrfc-iBofc^fil) omw*** 
*£o R|&fe»3 1 4lcJ:oTJ&fc3J'i*:7?:y*vH;*;*HU «f?^lRj<© 

»4D0tt* *4 AB©CRT<0£#^RffiH£jj5LTv*4> mfcfi9fc-*fi»tt 

«D^3 0 4H7U- h 3 0 2&tf3 0 KDTtT". 7f&tt<0^B©S5S*te'fttf 
£>ftT£*K ^S^^lTt^-^ 3 0 1 fcjglSLTH*. fl#3 0 4 filE^g L 
<ttfi*^tE1l?it*:4o<5#S*e»4*), »i:ii2mra~3mra0l|* 

■^#3 0 8**tt£3 0 4©i5<0««*-CKlt?>*l , rv»4 0* I -'itefla : C*4o. t 
^^--9-^3 0 8£*Ht3 0 4 tft»ffc»-CRJt-4£i: 4 
X-yp-fV- b 3 0 3 Il7i-7^V- b 3 0 2<&ftav^flfc:|ftfo'#:fcg#«;& . 

7x-7^V- MBO^BLhT, ^3 0 4W»ffl$#fc&tffttf&it,-CV*S. . 

£4 EtStt; $4 A^C RTf-f tC^Jt-S , "ft^^^ »; * 

^.^lit^-flS^^ll-C^-So W^©/S»{>C JM EBfc»»t*«H£jggB5J"3'-l 
4 ft, ±fciBl8Sfl-3 l 4 a£0 r S&*S&fl>3 l 4 ba»&£*JBfcH»3*vtv»* 

o B£§B#3 1 4 al±7i-^yi/- h 3 C 2 t|S*SR^3 1 4 b fc©Hfc*.»K 



( 132 > #^¥8-5 0 8 84 6 

v 7*3 3 1 5 0SW0 % .»*#3 1 "3 fc » 3 1-5 0)MO*# 

0«0-g8©##|fbL^»fffiia-C*oT, «#x3?**y-K (FEC) 

E®7 1 0*$bo mm&7 1 2 (*«fl&tilfi»ttoftftKJ:-oT^?,-*i^«>e5 

7*!— 7 0 3±C»*S*T, $fffi&7 10^ o fti# 7 1 2icfi. $ ' 
. f?m«7 1.0K«f*?l7 1 2 a**R»t6*lTV»*o -y^ 7 0 9 fi N ?L 7 1 
2al*l«Ii7 1 0±fcEjft3*t* o y? 7 0 9 ttffljt^ x = 7 ? 
7 0 9©OTS5 7 0 9 aii> «#7 1 2 ©±ffifcT&rac W«>P*^3itfxv> 

So tto^-f ^i^y^tttfflBrffi-riiifcjigjs^tLj: mm? 1 

ltt*8*fc7 1 2o?L7 1 2 a^iCflt^, ft 7 1 2 aS>±*g|Ifl-ttfc« 

mnmmn izv*$y*±m7 0 9z\u 7x^/1,-1-7 02^ 

^WtioTBlT^*tT^* 0 FEC«it#t7 i >-^7'V-h 7 0 2 i^W^ 
SMttMSilT**), X&ftU WfeKMfl O-'tor r#Tfc«fc*lTV»* 
o $5fc#7-l 3tt, FEC«5t#HMtTl/^7x-X7 , V- h 7 0 2 co£®± 
fcR»t&*i4. x = y ^7 09»ii&fe^KS*iT*? 7 1 4£feaiU -£?>m 
«ac»V>TMHT7x^^- j. 7 o 2±«&j&3&»7 1 3Rfit 
*o S*#7.1 3tcm^7 H^U:USM7 13li^U ^rftli 



(133) #^8-5 08 84 6 

nmt^<y^-^-fv- v i o 2 

ftoMfcoMom^ftatT^LTrtft^flcv*. tot, ^-^i****- 

ff^AUtt, *JIW<0*JfcWHS^<^^— 9-S9 0 8±K#lft?aU:tfc«9 

0 4 £-£Str7?y h^^^r'^ 7s7*W 9 0 0O-gB£^-?\ ^9 BB«?.9:"b-' 
9 b-C^Jo/cM-fk^tifclfffiE-e^So *9BHtt7?y h^ff^X7*l/ 
>f 9 0 0O-S8^t *9Al?)9a-9 a^ofcijiftftSitfcSrlBB-fr* 
So 777 h^^JV'f -f *7*W 7 9 0 0 li7x-X^V- h 9 0 2, *v 9 ~f 
V- \ 9 0 S&tfM (H**1*) **U ^tLlbiil*!^^^, BP^tSW 

1 X 1 0" 7 t o r r&TK«fc*l>t^Bi$tlfc^r-X9 0 1 £^j£LTW& 0 

J&Jtt 'J 7* (focusing ribs) ( £ f c ttJDtttftfeSMW 9 0 2 ■y.t'fV-y 

,79? h^*#>^^7x7'^^^^t*Em , J7'0^fflSy f m3t^oV>T:^^ 
tt, ftKSIffl LfcSptndtffiHJ: ai«mo 8/188, 8 5 S-^fcEft 
S*iTv>;*> 0 #ttfcfcofcCSC'J:/9 1 2©WJt^tigS*L4iatJcgjflhK:» : ^ , C, 
7M0 9*vty h 9 0 3©rt8U$iii±lc3B^S*t* 0 

57^ 9 0 9 1*, 0 0 0©$ r *'-7*WBSfc3itTV>So £ 9" A Ha-EPSS 



^Il^^^^^-Xi, m#x5 9 9 0 9 fc^y ^T'V- h 9 
0 3OMKl|B:»ff>itTV»4 0 ra*|CHlcji^$iLTV»4v^ $4 A HO&Rfflle) 
h5-r>3 1 1 ilS»y-H|5^ W -^, Sf i5 7 ^ 

fc3jft3*LT^4 0 77- K9 1 4 li»V>7*3^*AOJ:-$ 
*^-9-^9 0 Bit, h 9 0 

*-*7>- h 9 0 2 ££&LTHS 0 #7.^-^9 0 8 : OW«flDlloSElC 
iiffiffitt® M 9 0 4 #4 £ ft* j&\ 3f t < li K- e v jft $ tlX V> * i 

*M9 0 8±^m»*^^(7)$;#/MI:^L < »il»Jt LT, gr 5 * 

#^9 0 6 1*, mj*7*3-*A8L<tt-?frjl^T#TV>*.o £|?&Mx 
y'J9 0 0 6 {CioT, MS 9 0 4 t 7x-^V- J* g 0 2 

; £L<tt*«9 0 4fcjDaK';r9 1 2 i<&w©&#&m*tt*»w»4 3;h., 

tifcioTX^-frfig 0 4 0S*olE« f L<B£3iU Mm*)*!-* 

vmftmvfcmit, * t mmmm^^K \mr-KW i < 
mm±^m^ti, a? ? * 9 0 9^77- k 9 1 4^*±#-*-s« 



(135) #^¥8-5 0 8 84 6 

®9 1 7 <DHk^tyTfc&9 *l* o 

y ?<Q?)v-79 0 9 1 5 *7i-^^U- h 9 0 2<Of*l 

b 9 0 3©*1>®fcK»t$>iW S&9 1 7Wlf£Mt&tf)i:ffl^ 
£>H2>o #EM9 1 7"<Z>*ffittfclM-3 iv * 9 0 9^77 - K9 1 4 QilMBE 

9 1 5tt7i-*7*l'- h 9 0 2 tC|fU^o-CjDi£$*l, f*ft9 1 3Kff£LT 
©£#^v>Tft55 s o£j&£}Si^ tt]K'J^9 1 2^t>tHT. ! x.-5 ?9'§ 0 9^ 

#IS!BK:J:*itf, fr£9 0 9<&JiftB*>ia#fcttte9 1 7 £S6»t*£ 

*.l OHtt; «E£l8*lfc, m#^-5-y^ 9 0 9 3&»&©ffi*9 0 7 (£9B@ 
) 7>-K9 1 4I1«#X5 y*9 0"9-*&ffili 

9 1 

■C&ftTKtf&tU 3 ? * 9 0 9 J: ») SSv>**fc (*1 OBt^TKVT • 

^StiTv**) «rHi#$*i.TV»i 0 9 0 8*&tttafcjJrfc$.fc£#i 

59^ 9 0 9 ?>^JV-7\ «^ff«5f-x? ?? 9 0 9 b WLttt, 
9 0 & ttS#Jt3y* 9 0 9^^>om^»EtL9 1 5 fcW*"4.>: fc »i£ < „■ % 

7 ? 9 o 9frhrs- K9 i 4^itolil:ii < ^rois^^-j: ? K 

m#x= y^ 9 0 9 i7y-K9H t ^M^lt^^fca^^^- tl 9 0 

8 <D fi# K j£ -c t ® £fi& £ £ t **iK'5 * tt K J: o Ti? ©-aft tt^Sl * 

9 0 9 a©i9i:7t-9-l9 0 80lo<?)i5< KE»t £>*ifc*lfx3 9.0 



< 136 > fc»¥8-5 0 8 84 6 

i©^-^»v»Ttt, mmLtzx^-^ms o*Kx ? xnn*s -^90 

9*fe©M**)«fc9 1 5 #=f E#x= , * 9 0 9 a 

*6»*6*.fc#am?9 15li^-9-*9 0 8 K«*LT, -ttflatfi^^ 
-*S-90-8fc*ffi**»-*-*t£fcfc* o ^-tfggo 8 

inmost n mzvixDt+zk, *«~*&9 o z^m^m-thn 

-9-^9 0 8©«^e*ttj&*ftv>»^j±, mfe(7)t*tL fix 0 8C0S# 
AV = p, • |x • (x-d) /2| • j • (1-*) (i) 

av = mm^mt (v) 

^, = ^^<— 9-a©B5saa;.(o/n) 

x = SfcanftffitOffifc, 0<x<d (cm) 
d = 8&N?>fl!fll (cm) 

j = *' < —y r g<n$LmKMiizwi£$fgt (A) 

*m$. (1) j K%»ZWtojz%%i ) tz^y.m9 0-8 ±o 



(137) #^8-5 08 8 4 

(I) tl^iiii:, !M^AVIi2ocoli9 1 7 

(SP*> |x • (x-d)/2| ^>9t*ffi*i4) AVttSfi. 

*^>©iE«l©r:*icJt«i-** i^jfcft, MfcWI*iii*.*£i:fcJ:o"C*'«-- 

•9" St 9 0 8fi#<*>Sffi4>Tft£i&MfcU ^ni:J:oT7x-x/l/- 1-9 02 

>f 9 o o^m^i&ltiii&M-***, m*JkiiJslT^S^it?>*Lio 

Pne«/Pold= (d-nw) / Id • (n+1) z | (2) 

$lx_tf> 4m i 1 <DlR%Jf1-& 4o©Ig^i|? h**l 0 0m i l ©X"?-* 
M9 0 8 ti&M^**i:^ 3r4OAV..»t#1-*m*-I , R<0n^ttK-l3f3'q5-<6 

4-©-C* 4 „ ffi©¥!AtUTtt* IKS9 1 7*'*tt^C*tij 

tT2g,* 0 L^U #iiill3ilfcttte9 1 7 tioTf-f 7^V>f 9 0 "o.©3Ri& 

3^ h/i) s ±#i-4o yyy ^a^^ut'h 9 o ofc-S-Sit 

4£&9 1 7<Dm*> UlTafi^iSSORro > K*7WB8«£#*l/C»l!l 

#jg5t (i) ^6IKa*fcii4it«, WK9 1 7 ©Jb&*j?r5-<9"*£\ ffi& 
ffi,/tf^T*4fco;fcmito«2£AVfcfcTU -^B-T-fetttJfc 5 tt 1 £i£o* 
< £V»7 £fc-p*.*o ft^t* 7.^-^9 0 8<?Sffi/6 s , ffiv^Siffiffi;^. fc 1 
tc£v>-:&m^ftBiJfc**#1-4£fcttS£ U>£t-C2b4« -^mMifiit^ 
fiTK^O-C, ±#Lfc*£tt#tffc:8v'Stt*tt»)'$4©-C, -«»KI4. - 

*t?ttWlkCiaLttt, *#r4#tt*'Sft?-4© 

oo^l®, E0*>^J® 1 1 0 ljlfl 1 0 2 0l?tt**Ufc"bO-C44-o *fti 1. 



( 138 > #^¥8-5 08 84 6 

0 0 OV<o«H-CH^*^ifefbikttl J:»>^§v>-tt (LtfLtflJi? 

Iix3?*.9 0 5 0 0 V-10, 0 0 0 V <DJE<D*&&*%& I 

TV»*0**-ft«,Ti4^ i"*ltt*4AHK*-r7>'-K3 1 5X^5^ 

8tt, ^fL<f±m^69 Steffi (fiP^Kv^Si^^rf*) vmfrbmti 

TV>4 0 ftoT, fl-fi9 

, x* V? 9 0 9*^t?9 1 7©3tJi*35«>i£:i:fc44. 
b*U ftR 1 1 0 2tt, yjy h*lx,74 *7'W 9 0 0 *J«&(S>«Hfc 

JtMlLT^bi-SO-C, ^^-tl9 0 8<7)»lf l 1 0 2WTV>J* 

0 ^^--9-^9 0 8«W, I#x^ y^ 9 0 9 J:77-K9i4 

0 s^iuii iia<&*mi 1 0 2icj: <®^~^m*feajifc<yc7)#^^t- 

L<ii7 i -^7'U— h 9 0 2H^7^^WF 9 0 3~-&&KMtLZ X $ k 

55 '^ ^'*«9 0 4 ii^i? fetBib § if 4 x 'y> * $ < isa^:> . a* 



039) #£¥8- 5 08 84 6 

Ofi#Lfc"bO**i'fl-fc Lt:iJftS*l.4o SKj'OO^JSW^J^^TIi, ttff9 0 
4 WtSMb^aAfcJoTfcSJt*. &£9 0 4<D)?*liO. 05/imt20^m' 

* «*. it, mti- ?^da, y a u < v 3 > & & . 

<^li0. 0 5//mi 2 0> mi: So 

»)/h$<> ifcSOO*»WK»v»Tli2 i»)/>$v»j:^*tti|9 0 4 *>Sren* 
o K-^y hfc LTtt, •W^.WT, ?-*>\ $=, ^ V#>£L<tt*nAfc • 

%K9 0 4 fiS'fb^nA-C^^., *©W*'liO. 0 5^mi: 2 0 ^mi<0Wt$ 

-2) o 

. 4fcSJO*iMlfc:*H*Tli< 9 0 8 it^<0$MK, W&ftW-l 0' 



G40) «*¥8-5 08 84 8 

***** *S*L<li>-f **>*r (dipping) (:j; otMTHo 

SM>»i«.**LTH*©?, ^7>-Mc^*, w-«^k 

*1 2 AHfc*v>T«tttt*«l 2 0 4 14, 2 0 8^120 

8a±fc«a3*l* 0 Ml 2 o 4(i|9®l 2 0 8Jtfc£}ft3 *L*<&-e, Ml 



(141) 1$*¥8 -5 0 8 8 4 6 

2 0 4 ltmm 1 2 0 8 a©3W»*&li*tBbTK£LTvv*v> 0 ^IttSx^ 
v 1 2 0 6 2 0 8<0*SftiBl 2 0 8 b±fc#«£3it, ^oT^JR 
SSx r >*l 2 0 6 1 2 0 4*G>li#fflLTifcfcLTi/>4^o 

$ 1 2 Blt^t, &tittkWBLl 2 14 liX^-^Sl 2 1 8<DWMl 2 1 
8 a&tfsfcSfiflBl 2 1 8±fcJBl£3;fcT, ^^-tl 1 2 1 8£&£S : -?«> #1 
Mxr/ 1 2 0 6ttX^-«l 2 1 8<7)*iiffil 2 1 8 b±t^*SJt^a 
Ml 2 1 4 ^-gStSjUrt"* «t 9 KJ&ftS *l, v 1 2 0 6 (ittS 1 

*i 2CBt»ir>t, 2i4tt, 2 1 8<omm 1 2 

1 8 aXtf^Ml 2 1 8 bKBSftSftT, ^-til 2 1 8£ft£S?o £ 
lftlxr>*l 2 1 6 ii> 9-gl 2 1 8 0«Sffi 12 18 b±fcJ£]5fc3Jt 

i 2 i 4 <D-&K&Mir zj&x-j&i&z ti, £&JR«Ki 2 l 6 lift 

SI 2 1 4 il4»)<frv^ WKi 2 1 4<GA«»5W:»v»TIL<£a&*tfc* 

3 4 £1" £ JB-CR It ?> it & o 

#1 2 DHt»v>T«*t14»«l 2 0 4 01 2 AHilPHlUc*^— frfi l 

2 0 8 <75ffl9DS 1 2 0 8 a±fc3&ft$*U t*>fc 1 2 0 4 ttfiSfl 2 0 8^ 
0*«a5*^»i*aJLTS6*E'LTV»4^ 0 il*«xyi?l 2 1 6l±/xx-t 
Ml 2 0 8<7>*«® 1 2 0 8±t»jSS*tfc*«l 2 0 4 O-f&fcgtt+i^-T 
BJ£$tU £©fc§&JR«*l 2 1 6tt*«l'2 0 4 !:M!)^\'tSr2 0 

4^©»^»v»TjEt<fe*^*LfcS$i*3ift1-*3&-ciE»t^*t6o 
±ISo<J: ? ^-*<7>l*Ig&9 0 1 K*WSifrv»j&^^-*S9 0 8?>Sffi 

, #m®9 1 7frh®v&n&&mYi'-zkm$t2iix^2> 0 #m^9 1. 7 n 

ij 5 (trim) j » fc*»T** 0 M 5 v^l*W*»*#E#fto!H;#* 
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^1 3AEI~^l 3HHi (ft*f»C*13BI) ; *14AH~*14 JH (*" 
AH-H16JBI <*#ttlc*i6H) »4.AHe>CRT^^w«» 

* l 6 0 K » ^ g (7) fa § }c g T (± t z % 0 T ^ 4 o 

^-f 3 0 2^ o 7 *~*^l/^3 0-2©ft»gnffj* (fll^itttj: 

*?.;-32ltt % l^i20Mo4oa^ 4 5 0tTO 
*#JR LT 4 v». 7~mxf3 2 2^ Hftft»»3 1* 



(143) ^^8-50834 6 

$#3 1 4 k%iX^hZt*7filX^& 0 

81 3EHfc«sMtTV»4J:$K, h?'f^313r, 3 13g> 1 

£>*3 13bli, 7i-X^V- h 3 0 2<D±m%ffi±<D&mMUfr3 1 4<9M<D 
B&Sti&o ff&T&t, X^f?)30(7)feO|*l(7) lo (7) 

tf'Jv-, Rtfabfrftfi^O*?'^^ 7x~*7'U- h 3.0 2© 

'(Hjj**1*) £fflv>T, ^bWStlt^?^?4 l L4Ci:^J:oT®'fb 

h ?>f 7* 3 1 3 0»«*«^T1" So 
5y*-©1 3 2 3*«, $3fc#3 1 3 a 1 4 ifcftfcfc J: oTf 

SicJWo 5?*-l3 2 3^±ffll^ffiii, #1 3FHfcjj**J$.Krt&:&»*i 
O-C^^o 7*3 '-7 3 2 3±fcft#$*lT, ytKMM 3 1 5 s&* 

^*SiL*. #1 3 GBB*aTfcS>v>fcv> 0 $i£#li&4 5 0«6 0^ 
MtHoT-S|JK:«**^tf**;©+TilOJft$*t, ??*- 3 2 3 

J: *) Ifr* 3 ft* . *1 4HHtt5feJfcLfc»fc#**LTV>* 0 ??*-JB3 
2 3tt*&ja*fc±flgJB*#LTV>fc4re, »#WH*Eit7^5-~7-A3i3-.l 

$1 4BC8i^ fAli*l*»>7x-.X7 , l/ ; - f 3 0 2 ^ 

ft, -€-©|E1Bttfi<*oTV>4. 0 »l 5 AB*.aT'i>&v>fcv>i ff^^I 
?>©3 2 5li$l 4 BH»:*i-J:?K7x-^7 , V- h 3 0 2^±igI±CE 
*$*LTv»*. &Jg©3 2 5tt> WA**5 0nm-2 0 0 nmtf)^7^nA 
*L<li-*7'*&fc*©#-ttttT2fe* 0 

ffv»7 * h hM3 2 6/6*. #1 4 CBKiaVJ-J: •? £ft4tJB3 2 5 01K- . 
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m*tL*. 7 * Y\,*J* hM 3 2 6 lifUUTMo r t o ntt<7>E L 2 0 2 6 <?5 
iH#y07*H,^ h****. 7* M,?* h«©W*tt.2 5/im~7 

* y 3 2 6 imitRmftimm%iKzz,ztix, mmm3 1 4 K*f 

t«H4fS54 L»«eft 3 2 7 tftti^ < JBI? *L*. K*)«I2 1 0^m~ 

< tt-^*-^4W«-ftftT*S, 7* h V'JX Yvx? 3 2 6 a 14* 
^«ft^*3 1 4 d*v**fc LT«ffiLT, gf&jRS3 2 4 «5»'tf}»^tt 

Tfc*. »lfiS»3 1 4 earf±fftft« j 6 a5 fl. 3 ! 4 d . tt , 3*^3. 

h 7 4 7* 3 1 3 3 1 5 * 1 3 Botolkl £ *K± 

^**Lt^T*4, ??*-|3 2 3±tE*S*ljtJi-3 1 5 
11*14 lHlcH^iiTv<* 0 *14 JHtt, yv*-m3 2 3i)mmz*h 

# (£L<li7*V-h) 3 2 9 T*&oT, -Itli^S^JiCii, mfa^-^Mse^ 
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KV7^hvX^^tIf (blanket) **.fc3 2 9±fcRlt*C t HJ: o 
TB&StU 3 2'9©tHB©fcfflLfc6MH-v**x?s;>-^£ji-j- 

ifi-j 3.-7.-7 V- h 3 0 2£tf±**fr1v^->fcfctfcfe«45'3 1 4 f *»f> 
^^33 OiWSoTHi^li, -£<7>^ 3 3 o-tt*l 5DBfcijtt 

U-VT*4 0 *l-5EH*STf>?)V>fcn 0 BM&©#'#»ilitfe*>Jtr?*3gfL:< 
lilfc'feP&Ra* 7* b b*?** 3 3 2 li % tl-5 FHfcjaH"* y 

fcftiS8M9*3 1 4 f 0*±fc<fe*«HW>JB3 3 l±K^jft?*i*0#-jftte-CJb 
So v^to^frfrJfcigfcl-SfciiK 7f h 1^7. \ V7,9 3 3 2 fi7* b V* 

b b*7*9* 3 3 0*L<tt#y7* b bc9fc& 

«ftfe'»fl-3 1 4 g 14^ .PfrfeoJB 3 3 l<7>&Mfr*l$l.*)®<ZbKj:-3Xm 
&®fr3 1 4 f <&±fc**l-e*l}&ft 3*i* 0 »I 5GHHU 7* M/yXV3 3 
2*»*L^ao#J6#*ISl)»Lfc'bO-C i *4 0 '-#ftfefflJfl'3 1 4 g&tff** 
41-ftfe»5»3 1 4 f iiRtftfeft3-3 1 4 1 _o*«Uftf* o 

^7fcmit#l±> *1 4ia©i)DX«!3im:oT±EOJ:^*^i6-CSl6jjK-^4. # 
fc, tfefrfc* b 9 4 7* 3 13U, »1 5 HHK^-f £ 3 1 4«!>WK ' 

»J*S * 1 5 1 SJi, #E*MI 3 1 5 #7 y 77 - 3 2 3 05±fcJBtt;3 
it^Lt^Jo 5?*-3 2 3*«aM5$-*T»*S*fc1Sfc056*Lfc#ift# 
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*1 3HH»1 SHt^^itaat^fcJtHft^lOloKli.oT^ f4A 
S^CRT^V-KiMmLti, 7^-ti3 0 8&Vn®3 0 4 14, 

* v - mm t a* r ? ? * v h y y $ * ; « & # t © ® & $® k eh * ft , ~ 

KA*ifc*i* 0 7*-f^^WI43 0 Or- 6 0 or, *Sttfc.f4 4 5 0 

mm&3 1 4ii, ±mv£iK3 o or- 7 0 o-coieHofig c^g 

ti^ffl**. iOl^ ^^-^®3"0 8tt«B^©WtcHVftfejaf^3'.l 

o 
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1. 777h^^lifioT, 

2ciB#mff fcffitf* ©fcJ^vffcg t < \m MS mrlfi^* vf-tlr 
8"*- * * ^ x. * HtTE^- - x ft $ jc K1B $ *i * * - * b , 

2. ttE^^-*0$lB*«, HJfcm^fetbJfcrtM J: < IHjgifcan o' n/ 

3. iirte*«<o'#*to«, SHU* PA, flMfcffl % Wkf^S^'ty' 
7 A * £> M# £ ft* t t -tZ> W$fi 2 KSB*OS5#o 

4 . frfE&^SMfc* n A K <fc o T£ $ HZ, Z. b 2 tcfSft© 
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5. «HEttflR«)I¥*#0. 0 5 ftmt 2 0/,mOllt*4 
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i-5 4it.*ffl2-fciE«(ojia 0 

K J: o T * $ tl fi Hi 1 C7)M« t , 

ft* $ K K- y> y $ n x »i £ fc *«* 1 * *»** i K«S*«9«ft. 

o 

1 2 . f»|f^ d A fc X o T* $ ft* £ fc * M t tzmm I 0.-K1E 
13. «TK X - -9- ^ffi j; <0«rKB5« tfi;o J&-r-tt3&f % #£<^@±<9.&& fficD 2 

6 

16. »OMf^:7KV^^. j7moT ^ 
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A 1 5 Kf5«£>gSo 

ig x * - -y- o ^® ± k f& » t *t m®-c& o r , Miamn n ^ »t * ns. j&k 



■« 1 9 tcfEitogtto 

t *®WLi:-rhm%m 2 o kesossSo 

2 2. ffir|E«fi|Ci»^*lirraiLv»«JEE«rKS-J-i'<"<, illEfrE^g^g 

24. 3.-7,-?v- Yt, mz<<-y-t>Ms2MWb<omKW}t>tit:m 

25. ib&x*-v$m±Kimffl&.imi&ziti. nrs»ixo t *2>>^ii* 
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ix * wMtz&tt.te®.m.t (DMmmwt* t?*, 2 4 k 

2 7. 77n^*gf^oT, 
7_x-X7>-J>£, 

i, . 

»BA y 9 7 v - h x tffriE 7 x - * 7 j, _ h _ ^ rtaw - 0 Tft ■ 

2 8 . 7 7 '7 J* ^Sgg-cfc o x , 
7 x-*7V- h £ % 

ffl 1- 4 * ft L T £ Jf * # x. £ «f ffi - * ft $ £ §£ g £ ft £ ^ ^ _ ^ t £ ^ b ^ 
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3 o . mmR^&tiK 

3 1. -1:75? ^£ L < ti# 7**7 A y ? (D^^-f^^^-y ?-7"U- Y t 7 
>)y K«rft»}ft»t*3ie*Mfc*t4ifc*4*ai:f *»**3 1 Kft^JS 

o 

1 1 fctt : »*« 3 2 Ofl*ia»fc:fB«©#&« 

3 5. i&%z'<'-*t-mK&k*ziLi>Amifi, . 

«NE7 yv*s y try «; 7 Kfcay* 1 as t % . 

3 4 KfE^Oifrfto 

3 6 . m^Mm^tK 

M%y s--7.-fv- \ ftrfE a ? * 7V- \ h<n>m\z.-mm> M.SD ! 2o . 

3 4 fcfBS^&o 
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37. A7^U- W7l ^^ hcHK> ^5-7^L<ii# 5 , 

3 9. ^y^^V-Y^XJFyj.-^V-YT)^^- 



4 0 CEI^Jfe, 

4 3 . «f SEffiSitt*«^ A y * y 7 k J: o Tjgjft $ ft « d k * # ft £ f * ft 



(153) *^¥8-5 08 84 6 

4 6. 

t^r-r* t £#® t -r & 4 6 fcfB«*>*£#. 

£7^- h*^1-Sii:?r#mi:-rSM*«4 6 4 8 O-Wtf^fcRfc 

5 0. USE&JR^ ^da, ^ Stf 

mumi h (DmmftfflMmKfe^xmw hitter* - > l, ±t l 
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5 7. fllffi&JRj^ - v>r)\>, RV- y^^-fe^otf 

< & 1 ot-& & £ £#,§U -f4 W*]g-5 2 * 5 6 WfiirifrK 

6 1. ^ft#fc»oT*l£JRJi*»jfr*-*»g£, 

6 2. tlTK*2^||^lcj:oTaifc*iTV»*v»||E*i^JSgB5-*R^L, til 

6 3 . i 2 &mwj?% <hi o#«fe4n 



C 156 ) ^¥8-5 0 8 84 6 

6 4. iiW-m^to-^g^in-iwctiLT, mi*te 

6 5. mtmZmitiK -?Z?*MlXt$U*fc*fam®M (attacking) . ^ 

6 6. m^m^m^, 

ta? - < ^ i torn zmx, zcontm&ufrk % a 

tins n cm * a t r mi m\ <vm <b ± k v * ? m 
z^z.z&mk, 

6 8 . mmmykmrnw nv^n^o rfcfrs it* i t mmk n 

6 9 . Hire * **t-F*iB ? WfeSR^o a Zfefc-r z> a&fcjs lit 
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7 o. m^tfffi&vtzkz, itr.ffii&3fc«#**3fc*ii u mm&mfrrf. trie* 

h £ , fltSB#4*SMWr?- Sit t -J- 4 K$£ 5 9 * S> 6 •« 

So 

7 3. £jg*3 0 0"C~7 0 0ro«BB*T?±#'s-ftTl»lBftj6aJa»*«:fl:*'fr 

Mt'Slft, 

Mafltflf fc^o 1 * vzm'Mtis t < jigs < mm.$iitz&m&*y ? v . 

*^;L*liirfE$ r -.xftSHcgS:fi3 titzZ^-Vb „ 

* ^ - t mum* ik&m&fc t<DM itiitissiy^t 
7 6. fltrieM^it^^ffiTS 1 , 2^m^femifc* s 4 j: 
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7 7. treats*, i o'n/Dfc i o-n/Di^^^?^®^^ 

7 8. ttctta^ HMt^oA, maim. ^f-^aoTM^j-s^A 

7 5 KfBSi©7 5 y ^'^HSU,, 

79. ^^-v<Dm±KMM*mx®vt±htzm<»mm?&vx, # 

8 0. 7 9 y h ^)Vifti,oT, 

ft, 

8 1. »<Ml«^7KW^^.;»^, T , 

* >- ^ y K*HK*f * £ £ *m ?l M*a 8 0 777} A* 

8 2. ttB^-^rt«KR»t6*i^^-t«*KK*1-*£fct#«t-r*||-' 

8 3. mrE^-t—tffllit^ T»SE7K^y-»^ij y KimrfE'W^- . 
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8 4. 77 7F^;vg|fiotv 
7x-*7*V-hfc, 

T»fB7i-*7*U- Hc.i&£LT&H;5tt£^-*£^£T&;^?7 , W h 



77? W^^Ho 

< 1 1 loilini«CE»t*£t*4$ai:-r4»*a8 4CS*075?-I>;'C^ 



8 e. Hfi27i-^7*v- i- turner 7* i/- > tow»ftt»t^*ifc, 

!2®<75 7 7 y h jUSIIo 
8 7 . $ff£§!7£^Jii/6 s % 

Uie 7 x - * 7* V - h ± R t> Jifcftjfttttt t Sr i t £ t * » 

8 8 . mtE^Tfc^S^, 



< 16Q > • #^¥8-5 0 8 84 8 



(161) 



1^8-5 08846 



INTERNATIONAL SEARCH REPORT 



fasti ijorul sppficatian No. 
PCT/TJS94/DO602 



A. CLASSIFICATION OF SUBJECT MATTER 

PC<5) :H0U 63/32; H01J 9/26 

US CL 313/422; 444/22; 430*321 
Acconfingto l&tertttiicoil Piteat Cfcusifkaaion (IPC) or to both n&Uout duiifieuna ted IPC 



B. FIELDS SEARCHED 



Minimina <bcontcnodibo uvched (rJm ifr jrion lyretn followed by cUnificutoo symbols) 
VS. : Plntitf, Sec Ettra Shctt. 



DoousjenUiion se«c^ other Uiann^^ Kftrebed 



Electrofiic d*t* butt oonmlted during the tnlcmMtaaal sean* (imido of d»U base uxi. whet* practicable, gairch terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citotica of document, with indication, when appropriate, of the relevant puu^t 



Rcieviiu to cium No. 



A 
Y~ 



US, A, 5,063,327 {BRODIE ET AL) 05 November 1991, 
Figure 4, column 4, line 61 -column 5, line 39. 



US r A. 6,160.871 (T0M1I ET AL) 03 November 1992, 
Figures 8-10, column 8, line 49-column 9, line 8. 



US, A, 5,003,219 (MURAGISHI ET AL) 26 March 1991 f 
Figures 1, 7 and 12, column 4 r lines 29-51, column 6, lined 
29-35. 



27, 28 and 30 
27, 28 and 30. 



27, 28, 30-34 
and 37. 



| xj Further documents are listed ia the coatinastiaa of Box C. \ | Sen patent family annex. 


*E- mill flu idiiJi") i ^-^^ .■■■^tu^.^ "X* of p«tfc*ai wcb*macK. *h» cknurf fcwtsdoet oaact ka 

T • " r MMif^ *»Uer cwtnotw ffiafrim«t»iaf^aiaT»«flgia«*p 
1* inn^rtH — y — K"*T «c wa«a » «*M»ttai1irHfaf a aim tU*» 
card m nalilaa — -yrihflmiaa aatt <f mcbb ctartm cr etbn 

tpccUnMoa^vatffafi T* document** ptaacaaa nl iw t. ckicrf knatWmmc* bt 

woaiiatai *a? ftivoJn t& aVrcadwa' mm* wtaa ta# Qocaataavai' 
*0" dooam naeriat *> ta smI rfadana, ai avUbkloa *r aba ruiarnfTshr»i !■ tmm aiaii ■■■lUiayii imV ' H " v ■ 

T* J.iiwwiiii^naji^Uti^aaiiMtaatrilfcii Afch^aarB^ itn una ink .jrt,, .n,,, m fc , ,tt, 
• a»prtor*y<ai> tardea w " ■ " ■ 1 "V " 


Ditcof t&cacaiil completion of the mtanitiofal teuxii 
OS MAY 1994 


Dsie of mining of too intenatkmil rcpon 

JUN27 2994 


Name 'and mnllng juidra* of the 15 A/US 
Boi PCT 

WMhfat^aa. D.C. ttttl 
Ficsinulc No! (703) 305-3230 


/ ApHOK PATEL 
Tefcpiiaoe Na f700) 303-4934 



Form PCT/[SA/ZI0 (ncond thccxXJuri 1992)* 
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IOTERJSJATIONAL SEARCH REPORT 


intc JonU application No. 


C (Corson 


«tkn). DOCUMENTS CONSIDERED TO BE RELEVANT : ~ 


Category* 


■ Cittfim, of documo* wtth tab**, tppropmi*. of * 


Relevant to clifen No. 


A 

y" 


US, A 4,857,799 (SPINDT ET Al) 15 August 1989, Figures 2, 
3 and 5, column 3, line 3-column 4, Une 6*, 


i 

27, 28, 30, 31, 
33 and 34 



Pons PCT/BA/210 (ooatnniHion of saoond ihoeiXJtdj 1W2)» 



(163) 



INTERNATIONAL SEARCH REPORT 



lit. olionjU <ppiicttion No. 
PCnUS94V00602 



B. JTEU33 3EARCHH> 
Mnbxisni docmnrafrftcn tcjuchcd 
Cbi«fifarton Syitenu U.S. 

313/422. 495, 497. 4*4. 4*5. 577, 292, 312. 317: 445f22. 25; 156W&3. 655, 656, 31#I69,4; 348T796. 797; 345/41 
77, 50; 430/311,314, 320,321 

JJOX Q. OBSERVATIONS WHERE UNITY OP INVENTION WAS LACKING 
Thti ISA found multiple xnventwwj *a followa; 

Gcoap I: Claims 1-45 and 5&£4» olui 3D. tubobu 421; mod dm 445, aubeUu 21 
Oroup U: dun* 46-49 and 55-69, citn 156, subchu 663 tod ck» 430, subctui 311. 

Group 1 a dueotodto to tsvntiooof <l]k ■ fUt panel diiplty dtww uu&diag a ipo«r structure led (2) a method of 
mtm»£wturing tb» dopkjr dcvtot, wbcrcu Gioup Q » directed to en bveatioa of (1) a : Eghi ecuttug ttructm *nd 4a 
opticjU davk»iocluding * tfrcc&woof ridg*(i) and (25 * tacthod of nwnaftfltnriag »h» tight csaittiag tfructwand th* 
optical davjca. 



Fonn PCTVlSAmO (ntn sbcd^JaJy 1992}* 



<5i)int.ci.* mmmn frpmss* 

HOI J 31/12 9508- 2G 

31 /15 9508- 2G 

oDmm^mm^ iss. 857 
Q3)S^ttisgg *@(us) 

(SDfi^H EPCAT, BE. CH. DE. 

OK. ES. FR, GB, GR, IE. IT. LU. M 
C. NL, PT, SE), OACBF. BJ. CF. CG 
. . C I, CM, GA, GN, ML; MR. NE. SN. 
TD.T.G), AT. AU/BB, BG, BR. BY. 
CA, CH. CZ, DE. DK. ES. F I, GB, H 
U. J P. KP, KR. KZ. LK. LU. MG. MN 
• MW. NL, NO. NZ, PL. PT. RO. RU. 
SD. SE. SK. UA, VN 

r v t)£$mtt vy* ;i/-rW9soi4- 

4 7 11022 

115 

15152 

7 > i ; #£&ffl*7 'J 7 * )V~ Tfll94087- 
*--^<^"^>i;Y**^ 722 

•fys-V • x;l/^^>7^n- h 3644 

r ^ y #£*s# y 7 7^92075- 

V7tir-?.*t^>F7^ 461 
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i&mm mam umi mRim^m i 7&<d2 (d®mic zznEvrn® 
[«nK»]*7»n*iH» 

IfflfB] ¥JS1 3*5^1 5B (2001. 5. 15) 

[^#-^1 #«^P8 - 5- 0 8 8 4 6 

[&»B] ¥/&8*£9/31 7B ( 1 996. 9. 1 7) 

[tBH»#] «WF6-5 1 80 52 

HOU 31/12 

9/227 

9/24 
29/32 
29/86 
31/12 
31/15 

[F I] 



31/12 


C 


9/227 


D 


9/24 


6 


29/32 




29/86 


Z 


31/12 


B 


31/15 


A 



l. »ftost* ¥&o*-ttffau»t; i a o 5 
ft a a 

Wjii«*>» era «i* sin 

& F fWZfl * 3 ± » Mfr — 



3BB. J6i>CB, *6S. KTf)pa£Z7S7CH. £1*311 HAK-B 

i ft JK»«»U sua) . 

( A 1 SUSff (05B 1 0 HE 1 -r?o r (5 4 A a • fc. 
r«2ABj 

(T) naSQXt QXSSfrC 1JJ4DB!!. SWaBOj *. 
IW2Daii! C2AKKDJ 

<*> TO#<cSl C.mMFrU f S 4 E n£L S4 AEOi ft. 

raaraa, K2ah»j 

(s> djseffe rsuatt. j *muki lfrO ; 

t ! 0) -0B«l 2TfO "» r AMj f. 
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rsuAHKSUBinbi 

4) 1 jSJRlttfW f*9BHOK9BB«J 6. 

C S> tUMettl 1HSS1 Sffe r*j 3ASK*1 9HBtt. SS -l Ago, 
r»SAfl^ff8HBH. W2A0SOJ 

«0J W®Vaj\UX2 2*i7) -j»4A0j *. 



ttlABJ 

(2 2) 9W*4Hl 8JJS1 5f?» 133 

(2 4* WOS^JSI 9S»3 4frO 'B4AB) 4. 

r«2Ai 

US) .«BBOBl 95»a3tf© ra^^nfeSfrj *. 

QftZCBtt. B2AR0| 
iBjtT*, 

(2?> B«SCB3 3J(B2<rre> >'B4Bj ft. 
tSl) <flMZ4B3 4S«» :»4AS. *. 
(?• Si 9J«B^«2 5H»1 8ffo 'Bt'BSL 
<5 C) 9)Wa(M8 2 0HSJ SffO 'lB4Aia t; 



(3 :) iJ1tt*flj»2CKWJ »&B 1*4 ABj 
r»2Affl; 

132} «m«)B2 7 a MB2pfT£) l»4AWj 

r*2A?j 
tBtra. 

(5 3) ?sms*c*«tjc»2 if?« lacBsaaaiftcaij 

tt32Bn&ZJ»2CBj 

<3 4) S«WtfJ»2 7KS!2a-Z4*T7> rs4AM. *4BB. &U<&4C 

r»2AW, AcnzcBj 

(2 1) f)B«OBX8XB2tno rjuAMj *. 
fStARj 

-TCI. 

C3 7J TOEWOffl2 6S»3 L fr© fJS4 OWW, *4AM0j fe. 
'JIZCHii. a2A0«J 

•'3 S; .<ffir«CB2 9ABl 7f?tf> rg}4 DHj t . 
fB2DSfc 

'.3»> *«fi«»3 0W*5ff« rjfi4EB«. »4AGW5j ft. 
tttSUMIt. S 2 A OWJ 



U«> «*»«»3 0fl3ST(;O fJS4epjj 
rB2F.HJ 

C-l 1) ^R9»«A0R*l0fi-O f»4ECDi *. 

<4 8>-QttBQB3 0JIBl?n« l»7AMj *. 
(<4> TOHSOB3 2JOBl6eo *»9AH ft. 

r34BEU 
£BiEt«. 

(4 6) B««C»3 2JlJlt S??0 f«&B13j 
ttSiETi. 
r**4 a CD: 

M8> W»*«H3 3a«3es r»«JA«j *. 
r.*4 AW; 

U B) «a»<0»3 3 AJR 1 Off© 'Sift B(B. *. 
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tso) uss«>H3 3-tfai )hro> fa; AD J *. 

£5 l) SBWn«3 3flSR14Fr© '.SUABj *. 
•'J52A3J 

(3 2) •fl»»©«3 3jeC*i 8-1 r«4AB~»4EHj ft, 

f.B2Aia-)B2 2iaj 

U a; 3fT«» '39 AHJ ft. 

J*4APj 

<S5> 5Jt»fl»3 5K*2 3 1*9 BBj t. 
OS 4 30i 

tJtiET*. 



:f>Q> *SROB3DH»3 0~21|tO fStlAHi fr. 
f* 2 AB j 

f« 6 Bi 

5*6 0 8 «6W) *. 

waits. 

C6 3> tfS*£»4 3j{*144TZ>rai 2A.a*e»i 2i>Sj 
tMJEI -6. 

(6 3) 9L«3C*43X*1 JtfO '»JAS^«»OU. 
r«4AHAT«Bfl3Wj 

iM) S»«n3l4 4S3l3^0 l»t2AI3 4r. 
(ti Si «B*C»44IU&1 OfrO >1 2BSJ *. 
<8*) «?«9«?SB44jtJBl TffO *1 3CSJ 
iftl) *Mffl(W84 3JWflffO (.3 \ 2 DBL *. 

:» 7 doj 
taw*. 

•:pb; *a»w*4 5Aai??o '»;2AW; ft. 



-^7ASJ 

tttirr*. 

13SD . .*14AR~Sl4]iss tt£ttC*14B) . 5 
JB CRfil5C*lSB> . RWeifAJa-BiaJS <*e«tBl53) 

Tn«ACt-abt:a taawcssta) , zti^o Aa*~»9 ;eb matte 

S0«) . St | 0AS~»1 0 JB tftftWtBI OH) U. JP2AHOJ 

ivo) ?«»©a4.6*»9-L0ff« rsi 3. t4, : 5. av: 6Bc 

JWfc&fiU- »4AH13K»*."«. 

<? 1) QSUt%Sfl4 6K|IJ Iff a **1 iB-ttl KB. €. 
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